The Wescon/89 Show 


Japan 


SMT update 

d languages 

and techniques 
ineers in 


Sessions and Products 
Advanced CMOS logic 


ject-oriente 
US eng 


®) 
Ob} 
iver 


del 


10ns 
ing power 


cost workstat 


high-end process 


ad 

aa) 

ae, 

< 

Z, 

< 

= 

o) 

Z, 

| 2 
ae 

aa) 

Z, 

: pmo 
oe 

. Z 
. | ae : 
= yy 
a ns 
~ es 
< ee 
Z, Z, 
© _ 
Z 
S ca 
pe lad 
| @) | 
a, ae 
| 

| 7 

O 

ue 

(a) ; 

Z, 

ap 

o 

aa 

b= 

o 

al 

UL 2 

lad 

_ 

oe 

aa) 

o, 

aa 


A CAHNERS PUBLICATION 


Low- 


a ae 


When you're looking 
for 


¢ digital ICs ¢ optoelectronic 


devices 
e linear ICs 


e interface ICs | emsistors 


e diodes or 


¢ microprocessor 
ICs : ¢ thyristors 
ememory ICs | 


flipping a PC switch 
is faster than thumbing 
through catalogs, 


And that’s why we put the IC/Discrete 
Parameter Database on CD-ROM! 


W ere Information Handling Services—the The results? Time saving searching—and time is 
VSMF® people—and D.A.T.A. Business Publishing— money. 
D.AT.A. DIGESTS. And ‘ve b helpi ‘ 

eee ie See us live at WESCON. 


solve your product research problems for years. 


BOOTH #217 


Now we can help you do your component 
For more information write, phone, or Fax: 


research a new way. With software for your 
IBM® AT® compatible and a database on CD-ROM. 


¢ Get fingertip access to over 800,000 integrated Information Handling Services® 
circuits and discrete semiconductors. 15 Inverness Way East * Englewood, Colorado 80150 
e Search for active and discontinued devices, Phone: 800-525-7052 in the U.S.A. 


(303) 790-0600 ext. 59 
in Colorado and outside the U.S.A. 
¢ Link to manufacturers data sheets with one Telex: 4322083 IHS UI 
keystroke. Fax: 303-799-4085 in the U.S.A. 
And, every sixty days we send out updates to keep (303) 799-4097 outside the U.S.A. 
your data current. 


commercial and mil/hi-rel. 
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Ceramic and thick film alone 


can't make a great 
network partnership. 


Dale® can give you more utility — 
and value — from thick film resistor 
networks. We offer the industry's 
widest choice of through-hole 
mounted styles — including 
commercial and MIL-R-83401. 
And, we're well-qualified to guide 
you into efficient use of surface 
mounting with gull wing and 


Dale Makes Your Basics Better 


Dale’ 


“J'-lead small outline styles proven 
in high-volume applications. 

This wide choice lets us help your 
project teams much earlier in the 
planning process... providing 
faster access to nonstandard 
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resistor and resistor/capacitor 
schematics when required. 
What's more, our extensive 
experience with Just-In-Time 
and Statistical Process Control 
programs can provide a much 
higher comfort level with quality and 
delivery. Call today. Let’s discuss a 
partnership that offers maximum 
leverage for efficient network use. 
Contact your Dale Representative 
or phone (915) 592-3253. 
Dale Electronics, Inc., Box 26728. 
El Paso, Texas 79926-6728. 


DALE ELECTRONICS, INC. 
» « « a VISHAY Company 


gee MAXIMUM POWER FOR. 
: oe REAL-TIME DEVELOPMENT 


_ Whether over the backplane ornetwork, 
: eu ~ Heurikon has your VME and Multibus tar- 
, ~ gets. VxWorks * VADSWorks * OS-9 * VRTX 
— @ Ada Unix V.3* Network solutions * Just 
afew of the Open Tools“ Heurikon has to 
, - speed your application to market. Call 

4 ‘now for real-time response. 


1-800-356-9602 


MICROCOMPUTERS FOR INDUSTRY Ze Boe ee hg mea a! 
VaViorks is a trademark of Vind River Systems. inc SWorks is 4 trademark of Wine River Systems. inc. and Vertitx Corporation VRTX is a trademark of Ready Systems. Inc. OS-9 is a trademark of Microware Systems. Inc 
Unixis-a trademark of AT& F Bel ibys | femark of intel Corporation. Oped Systems: Open Tools is a trademark of Heurikon Corporation. Open Tools is a trademark of Heurikon Corporation 
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nay SPDT SWITCHES 


__ ABSORPTIVE... REFLECTIVE 


ac 0 4.6GHz from B30 


Tough enough to pass stringent MIL-STD-883 vibration, shock, thermal 
shock, fine and gross leak tests... useable to 6GHz...smaller than most 
RF switches... Mini-Circuits’ hermetically-sealed (reflective) KSW-2-46 

and (absorptive) KSWA-2-46 offer a new, unexplored horizon of 
applications. Unlike pin diode switches that become ineffective below 
1MHz, these GaAs switches can operate down to dc with control 
voltage as low as -5V, at a blinding 2ns switching speed. 


Despite its extremely tiny size, only 0.185 by 0.185 by 0.06 in., these 
switches provide 50dB isolation (considerably higher than many larger 
units) and insertion loss of only 1dB. The absorptive model KSWA-2-46 

exhibits a typical VSWR of 1.5 in its “OFF” state over the entire 
frequency range. These surface-mount units can be soldered to pc 
boards using conventional assembly techniques. The KSW-2-46, priced 
at only $32.95, and the KSWA-2-46, at $48.95, are the latest examples 
of components from Mini-Circuits with unbeatable price/performance. 


Connector versions, packaged in a 1.25 x 1.25 x 0.75 in. metal case, 
contain five SMA connectors, including one at each control port to 
maintain 3ne switching speed. 

Switch fast...to Mini-Circuits’ GaAs switches. 


SPECIFICATIONS 


Pin Model KSW-2-46 KSWA-2-46 
Connector Version ZFSW-2-46 ZFSWA-2-46 
FREQ. RANGE dc-4.6 GHz dc-4.6 GHz 
INSERT. LOSS (db) typo max typo max 
dc-200MHz 0.9 VA 0.8 4A 
200-1000MHz 1.0 1.3 0.9 1.3 
1-4.6GHz “3 17. 5 2.6 
ISOLATION (dB) typ min tyo min 
dc-200MHz 60 50 60 50 
200-1000MHz 45 40 50 40 
1-4.6GHz 30 23 30 25 
VSWR (typ) ON- 4:3: 1:3 
OFF — 1.4 
SW. SPEED (nsec) 
rise or fall time 2(typ) 3(typ) 
MAX RF INPUT 
(bBm) 
indi up to SOOMHz nT +47 
finding new ways ... SRUECSOIL: a6e os 
setting higher standards 
= a ae aos CONTROL VOLT. -8V on, OV off -8V on, OV off 
Se Mini-¢ sircuits OPER/STOR TEMP. -55° to +125°C_ _-55° to +125°C 
PRICE (10-24) $32.95 $48.95 
A Division of Scientific Components Corporation $69.95 $79.95 


P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 


WE ACCEPT AMERICAN EXPRESS CIRCLE NO 15 C 117 REV.G 


bers. $11.45 


de to 3GHz 


less than 1dB insertion loss over entire passband 
greater than 40dB stopband rejection 

5 section, 30dB per octave roll-off 

VSWR less than 1.7 (typ) 


¢ over 100 models, immediate delivery P.O. Box 350166, Brooklyn, New York 11335-0003 (718) 994-4600 
em eet S VJ | ES ST D i, 20 B, Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 


rugged hermetically sealed package (0.4 x 0.8 x 0.4 in.) 
BNC, Type N, SMA available 


LOW PASS Model 


Min. Pass Band (MHz) DC to 900 
Max, 20dB Stop Frequency (MHz) 1340 
Prices (ea.): Qty. (1-9) P $11.45, B $32.95, N $35.95, S $34.95 
HIGH PASS Model 

start, max. 1000 
ean) end, min. | 200) 400 2200 
Min. 20dB Stop Frequency (MHz) 26 55 . 116 720 
Prices (ea.): Qty. (1-9) P $14.95, B $36.95, N $39.95, S $38.95 

C105 REV. E 
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ELECTRONIC TECHNOLOGY FOR ENGINEERS AND ENGINEERING MANAGERS 


SPECIAL REPORT 


Low-cost workstations SEZs 


Even the world’s fastest workstation will do you no good if it 
can’t run the software you need. Before you select a workstation, 
make sure it can run your CAE software.—Margery Conner, 
Regional Editor 


American engineers in Japan: 67 
Getting by with a little help from their friends 


This article is the third in a series about engineering in Asia and 
the second of two articles about American engineers living and 
working in Japan.—Gary Legg, Special Projects Editor 


On the cover: It’s not only processor 
performance that should influence your DESIGN FEATURES 


selection of a low-cost workstation; look, 


ee for Acai RS ROT, Wescon/89 147 
urn to pg or our Special Report. i ‘ 
(Cover photo features Sun Microsystems Wescon/89 features a diverse program of courses and sessions 
Inc’s 12.5-MIPS SPARCstation 1 on timely electronics issues.—Tom Ormond, Senior Editor 
demonstrating Valid Logic Systems’ 

Thermostats, a thermal-analysis pc- Wescon /89 Products 151 


board-design package. Photo courtesy 
Sun Microsystems Inc) 


Designer’s guide to resonant-mode 201 
power supplies—Part 1 


Resonant-mode design techniques are becoming increasingly 
attractive to power-supply designers because they lead to fewer 
switching losses and allow you to use smaller components. Part 1 
of this 2-part article reviews the classifications and circuits of the 
various resonant-mode topologies.—Frederick E Sykes, 

Gennum Corp 


Limit noise in designs 216 
using advanced CMOS logic 


Advanced CMOS devices made with tight line-width transistors 
provide greater speed, more drive, and use less power than their 
precursors. You must design more carefully, however, because the 
cost of these performance increases is a greater level of device- 
generated noise.—William Hall, National Semiconductor and 
Charles Pace, Compaq Computer 

Continued on page 7 
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THE STAKPAK™POWERS IT ALL 


ATE » COMPUTERS ¢ FUTUREBUS + INDUSTRIAL « MEDICAL + MILITARY 
TELECOMMUNICATIONS + VME + VXI « WORKSTATIONS « ETC. 


THE WESTCOR STAKPAK™. HIGH 
POWER DENSITY 250 TO 1200 WATT 
SINGLE OR MULTIPLE OUTPUT OFF- 
LINE SWITCHER. 3.2 X 5.5 X 11.4 INCH 
CASE. FAN-COOLED. 


Power your system with Westcor’s 6 
watt/cubic inch high power megahertz 
switcher. Capitalizing on patented and 
proven megahertz module technology and 
innovative thermal management tech- 
niques, the StakPak provides up to 1200 
watts of power at 40°C with 1 to 8 isolated 
and fully regulated outputs. 

For existing designs the StakPak’s small 
size and low profile allow system enhance- 
ment without mechanical redesign. Simply 
replace your open frame switcher with up 
to 1200 watts of StakPak power or replace 
your “box switcher” with 2 StakPaks and 
realize up to twice the power without 
losing additional space. StakPak power 
factor correction provides 850 watts of 
output power from a standard 115 VAC 
wall outlet. In new designs, more space can 
be devoted to functionality or the system 
can be downsized. 


The StakPak’s 8 module output section 
can be factory configured in virtually an 
infinite number of voltage, current and 
power combinations. Special models 
providing between 250 to 1200 watts and 
outputs from 2 to 95 VDC are available. 

Other features include outstanding elec- 
trical performance; UL, CSA, VDE (TUV in 
process) safety agency approval; variable 
speed fan option for low ambient noise 
environments and 3 phase or DC input op- 
tions. Indeed, with unprecedented power 
density, versatility and new features, the 
StakPak powers all types of systems. Please 
contact Westcor for a data sheet, pricing 
and additional information. 


STANDARD 1200 WATT STAKPAK MODELS 
(110/220 VAC input) 


Model 


#] 
Single Output 

SP1-1801 
SP1-1802 
SP1-1803 
SP1-1804 
SP1-1805 
SP1-1806 
SP1-1807 


2 @ 240 

5 @ 240 
12 @ 100 
15 @ 80 
24 @ 50 
28 @ 42 
48 @ 25 


Dual Output 
SP2-1801 
SP2-1802 
SP2-1803 
SP2-1804 
SP2-1805 


2 @ 120 
5 @ 120 
5 @ 120 
12 @ 66 
15 @ 53 


Triple Output 
SP3-1801 
SP3-1802 
SP3-1803 
SP3-1804 


5 @ 180 
5 @ 150 
5 @ 180 
5 @ 150 


Quad Output 
SP4-1801 
SP4-1802 
SP4-1803 
SP4-1804 


5 @ 150 
5 @ 150 
5 @ 150 
5 @ 150 


Five Output 
SP5-1801 
SP5-1802 


5 @ 120 
5 @ 120 


Seven Output 
SP7-1801 5@060 
#6 


5.2 @ 28 


Output Voltage (VDC) and Maximum Current 


(amperes) per Channel 
#2 #3 #4 #5 


Total output power may not exceed 
1200 watts for any model, single 

or multiple output. Lower power 
StakPak models are available. 
Please contact the factory. 


5 @ 120 
5 @ 120 
12 @ 66 
12 @ 66 
15 @ 53 


12 @ 16 
12 @ 16 
15 @ 13 
15 @ 13 


12 @ 16 
12 @ 33 
15 @ 13 
15 @ 26 


12 @ 16 
15 @ 13 
12 @ 16 
15 @ 13 


12 @ 16 
15 @ 13 
12 @ 16 
15 @ 13 


5 @ 30 
5 @ 30 
24@8 
24@8 


12 @ 16 
15 @ 13 


12 @ 16 
15 @ 13 


24@8 
24 @8 


5 @ 30 
5 @ 30 


12@16 12@16 24@8 24@8 


#7 
2 @ 30 


WESTCOR CORPORATION ¢ 485-100 Alberto Way ¢ Los Gatos, CA 95032 © (408) 395-7050 # FAX (408) 395-1518 
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Continued from page 5 


A direct digital synthesizer is a useful 
tool in spread-spectrum communica- 
tions and arbitrary-waveform gen- 
eration. Recent technology advances, 
however, have broadened the device’s 
usual application territory (pg 95). 


EDN magazine 
now offers 
Express Request, 
a convenient way 
_ to retrieve product 
information by 
phone. See the 
Reader Service 
Card in the front 
for details on how 
to use this free 
Service. 
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Hands-on experience paves the way 233 
for future MCA designs 


The advent of the IBM Micro Channel Architecture (MCA) 
represents performance and architectural improvements compared 
with the earlier PC/AT bus. But designing for the PS/2 is a tougher 
challenge than designing for the PC/AT.—Tom Darbonne, Vinita 
Singhal, and Mike Webb, Altera Corp 


Message protocol unloads VMEbus processors 255 


Integrating VMEbus boards made by different manufacturers 
can be a daunting task. To lighten the burden, manufacturers and 
systems engineers should adopt a simple, uniform way to exchange 
information between VMEbus boards. The MPP (message-passing 
protocol) is one such method.—J H Brand and L de Graaf, 
Compcontrol BV 


TECHNOLOGY UPDATES 


Surface-mount-technology update: 77 
Fine-pitch SMT needs shrewd pc-board design 


Despite their frustrating package diversity, the need for 
increased circuit density and device pin count will probably force 
you to incorporate fine-pitch, surface-mount devices in your next 
design.—Richard Quinnell, Regional Editor 


Object-oriented programming: 85 
Objects facilitate modular, reusable code 


Object-oriented programming techniques are by no means new, 
but it’s only in the last three or four years that compiled object- 
oriented languages have become available. Both are starting to 
change the way designers think about data structures for complex 
systems.—Chris Terry, Associate Editor 


Direct digital synthesizers: 95 
Devices refine the art of frequency synthesis 


Direct digital synthesizers (DDSs) offer many advantages over 
their PLL counterparts. If you need a frequency synthesizer that 
has switching speeds in the nanoseconds and can achieve a fre- 
quency resolution of a fraction of a hertz, a DDS is for you. 
—John A Gallant, Associate Editor 


Continued on page 9 
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With Data I/O®’s powerful! develop- 


ment tools, Monday’s design ideas can 


become Friday’s field programmable 
gate array (FPGA). From design entry 
to in-circuit verification, Data I/O soft- 
ware and hardware solutions acceler- 
ate every step of the - design process. 
FutureDesigner™ software lets you 


design complete FPGA circuits faster — : 


baa high- “level, mixed- mode Soccae 


Data iFe 0 Consratie 10525 Mie Road in a 
Data !/O Canada 6725 Airport Road, Suite 302, 
Data I/O Europe World Trade Center, Strawins 
Data I/O Instrumatic GmbH Lochhamer Sc 
Data |/ ‘O Japan Sumitomoseimei Higashishir 

_____ (03) 432-6991/Telex — 


©1969 Data v0 eo Coperatie 


~MESA-I™ In-Circuit Verifier speeds Call now for your FREE 
the debugging process. See internal Evaluation Kit. 
nodes as the FPGA runs in real time, 
and verify your design with fast, inter- + 800 2A7- 5700, 
| Ext. 405 


_active hardware simulation. 


entry. It handles Together, FutureDesigner 


detailed implementa- and MESA -I are the fastest 
tion with interactive solution for FPGA development. 
verification and So fast, you can finish Friday — 
multi-level optimization. what you begin today. / 


Continued from page 7 
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PRODUCT UPDATES 


IEEE-488 bus analyzer 115 
PC-board prototyping system | 116 
1000M-bps parallel-interface chip set 118 


DESIGN IDEAS 


Multiple technologies produce fast clock 265 
Two ICs implement digital noise filter 266 
Clock disabler preserves signal integrity 266 
Single cable carries bidirectional data 268 
SAW oscillator uses IC leads as inductors 268 


EDITORIAL 61 


Engineers should be proud of the recent Voyager 2 mission 
to the outer planets. As the spacecraft journeys out of the 
solar system, it remains a testament to engineering. 
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Integrate SAtcae es ge ce os ee 278 
CAE & Software Development Tools. ...... . 284 
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Raymond Kurzweil and the second Industrial Revolution. 
—Jay Fraser, Associate Editor 
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rill 


of the year. 


When Popular Science reviewed new power tools, many powerful custom-designed 12-volt battery pack from 
were good. In fact, even great. But one of them stood Gates.Thanks to patented Gates technology, each full- 
out above all the others. The Porter-Cable Model 9850. size nickel-cadmium GEMAX™ cell is selected and 
A professional cordless driver/drill—driven to perfection graded to the highest performance rating possible. 
by a rechargeable battery from Gates Energy Products. Add the increased power of the world’s first cord- 
What does it take to be the best? Quite simply, less tool motor ever made with Magnequench* rare- 
pound for pound the 9850 delivers more work per earth magnets—and the result is higher torque with 
charge than any other cordless drill of the same size. less battery drain. In the end, a drill that drills larger 
Innovation is the key to the 9850. It starts with a holes and drives larger screws on 20% less energy 


MAGNEQUENCH* is a registered trademark of the Delco Remy Division of General Motors. 
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[Tne power 
— thatdrives it. 


than other cordless drills of the same size. 

A marvel of technology and teamwork! In fact, the 
Gates battery was designed into the 9850 from the be- 
ginning. Because at Gates we offer technical and appli- 
cations engineering support like no one else in the 
business. And we back it up with a full line of standard 
and custom-designed rechargeable batteries—includ- 
ing not just nickel-cadmium but also sealed-lead and 
nickel-hydrogen. All of which offer you unsurpassed 
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power delivery in a multitude of cell sizes. With batter- 
ies ranging from 0.065 amp-hours to a whopping 25. 
Which may be just what you need if you’re design- 
ing the next great product of the year. And which is 
probably why we're the company idea people turn to 
most. To find out how we can help you, why not give us 


acall at 1-800-627-1700. 
: LEA Energy 
And experience the power Shi 


Products 


of your great idea. 


The power of great ideas. 
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For Siemens and 
Hitachi, development 
time can be a matter 
of life and death. 


The sooner a disease is diagnosed, the sooner 
it can be treated. Today, medical diagnostics techniques 
that once seemed like science fiction are pushing the 
electronics industry harder and faster than ever. 

So when Siemens® set out to design an image 
display system for their latest medical technology and 
when Hitachi® set out to design a complete medical 
imaging system, they both looked to AMD. And found 
a complete cure: The 29K™ 

The 29K RISC microprocessor has 192 registers 
that can hold entire graphics transforms on chip so you 
get the I7 MIPS that these performance hungry graphics 
systems need. 

And get ready to clear your desk. All the develop- 
ment tools are ready. Not just bits and pieces. 

The 29K has everything: Hewlett-Packard® hard- 
ware tools, software support from MetaWare™ and Green 
Hills™ operating systems from Ready Systems? JMI 
Software Consultants® and more. In fact, everything you 
need to get started, and finished, is available from AMD 
and over 40 Fusion29K™ partners. 

Everything. 

You can cut down on your development time 
even more by contacting us today. 


Advanced Micro Devices’ 29K £1 


When tomorrow isnt soon enough. 


29K and Fusion29K are trademarks of Advanced Micro Devices, Inc. Where indicated, product and company names are trademarks/registered trademarks of their respective holders. © 1989 Advanced Micro Devices, Inc. 
Advanced Micro Devices. For more information write “29K” on your letterhead and mail to: (in Europe) AMD Mail Operations, P.O. Box 4, Westbury-on-Trym, Bristol BS9 3DS, United Kingdom. (In Asia) Advanced Micro Devices 
Far East Ltd., Rm. 1201-2 Harcourt House, 39 Gloucester Road, Hong Kong, Attn: Andrew Ng. (In Japan) Advanced Micro Devices Japan Ltd., Shinjuku Kokusai Bldg., 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 
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ie al sales . 
appeal into your system 
with Du Pont, 
Latch-N-Lok” Shielded 
Assemblies. 
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Improve your system’s sales appeal with Du Pont 
Latch-N-Lok modular interconnections. 


Choose from the industry’s widest variety 
of compact plugs and receptacles. Straight, 


right-angle or combination designs. Latch 
on top, bottom or side. Panels, chassis or board 


mounted receptacles. And cords—coiled or 
straight—in any length, with any number of 


conductors, and foil, serve or braid shielding. 
What's more, Latch-N-Lok can useavarietyof 
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wire gauges (22 to 30 AWG) within an assembly. 
All of these combinations can be customized 
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and color-coordinated to your system. Yet 
Latch-N-Lok costs no more than standard 
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assemblies. 
And Latch-N-Lok is the only quick dis- 
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connect pin-and-socket system. With a contact, 
design proven over millions of applications. 


| For a free sample or our free brochure call 
1-800-233-1173. 
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The smallest package. 
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Or write, Du Pont Electronics, Room G- 51155, 
Wilmington, 2 a eee eee cs 


DuPont Electronics 


Share the power of our resources. 
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FC-1 
FDD SCSI Interface 
Controller 


Drives Intellige 


An FC-1, small enough to fit inside a 3.5” FDD, 
has the intelligence to handle device-independent 
control of 3.5 and 5%" FDDs for the host computer. 
At its best with 4MB perpendicular recording 
method drives like the TEAC FD-235J, and equally 
happy with formats down to 0.5MB, it is compact, 
lightweight, and competitively priced. Also offer- 
ing expansibility and reduced host loads, the FC-1 
is ideal for the widest possible range of 


applications. 
TEAC FDDs with built-in FC-1 SCSI controllers, 
including the FD-235HS and FD-235JS, are also FD-235J 
available. CIRCLE NO 25 3.5” Micro Floppy Disk Drive 


TEAC CORPORATION 3-7-3 NAKA-CHO, MUSASHINO, TOKYO, JAPAN TEL: (0422)52-5041 TLX: 2822451 FAX: (0422)55-2554 


BHong Kong, Nissei Sangyo Co., Ltd. Hong Kong Branch Tel: 3-343441-6; KARIN ELECTRONIC SUPPLIES CO., LTD. Tel: 3-898252 M™Singapore, NISSEI 
ELECTRONICS, LTD. SINGAPORE BRANCH OFFICE Tel: 2357900; UAC SINGAPORE REP. OFFICE Tel: 2922608 iNew Zealand, DATAMATIC 
NETWORKS LIMITED Tel: 09-444-0760 MiAustralia, AWA DISTRIBUTION Tel: 02-888-9000 Mlindonesia, CHUGAI BOYEKI CO.,LTD. Tel: 370824 
Philippines, COMPEX INTERNATIONAL INC. Tel: 213020 Mlindia, Priya Electronics & Chemicals Limited Tel: 2863611 MiKuwait, Bader Al Mulla & 
Brothers Co. W.L.L. Tel: 2423250 MUnited Kingdom, TEKDATA LIMITED Tel: 0782 577677; Data Peripherals (UK) Limited Tel: 0785 57050 MIF.R. Germany, 
nbn Elektronik GmbH Tel: 08152/390 MlAustria, nbn Elektronik GmbH Tel: 0316/40 28 05 iNetherlands, SIMAC DATA B.V. Tel: 040-582933 HBelgium & 
Luxemburg, SIMAC ELECTRONICS SPRL/BVBA Tel: 02/252.36.90 HiFrance, TEKELEC AIRTRONIC S.A. Tel: (1)4534-75-35 Miltaly, A.E.S.S.E. S.p.A. Tel: 
02/54.64.741 MSpain, ATAIO INSTRUMENTOS S.A. Tel: 733 05 62 Portugal, BASF PORTUGUESA LDA. Tel: (351) 1-562511 MiSwitzerland, WENGER 
PERIPHERALS AG Tel: 01/830 75 55 HDenmark, Dansk Binzer Teknik A/S Tel: 03/66 20 20 BISweden, MACROTEC AB Tel: 08-733 02 20 MiNorway, 
SCANTELE A/S Tel: (02)65 69 20 HiFinland, INSTRUMENTARIUM CORPORATION Tel: 90-528 4338 

*/f no distributor listed above is in your area, please contact us directly for further details about our products. 


“AND PHILIPS —- THE GLOBAL ALLIANCE IN TEST & MEAS 


PMI S1S3 programmable synthesizer /function generator 0.1 mdiz-S0MIHz PHILIDS 
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ITT ElectroMechanical 
Components Worldwide. A collec- 
tion of companies with reputations 
unmatched in the industry. You 
know us as ITT Cannon, Schadow, 
Jeanrenaud, Pomona Electronics, MTI 
and Sealectro. 

However, for those few people 
who may not be quite as familiar with 


us, perhaps an introduction is in order. 


It started more than 70 years 
ago, with the creation of the first-ever 
connector. Then, year after year, inno- 
vation after innovation, we just kept 
getting stronger. Expanding product 


EDN November 9, 1989 


lines. Developing switches, relays, test 
accessories, fiber optics, connectors 
and cable assemblies. For more and 
more markets. 

The result? 

A worldwide company with the 
resources, experience and expertise 
to help you significantly narrow your 
supplier base. With manufacturing 
facilities, engineering centers and cus- 


tomer service representatives in virtu- 
ally every part of the world. 

What's more, our systems 
approach to problem-solving means 
that you benefit from having our top 
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engineering teams working with you, 
from start to finish. That’s just the way 
we do business. 

Chances are, you already know 
about us. But if you’d like some more 
information about all our capabilities, 
drop us a line today. And leave your 
competitors out in the cold. 


1851 East Deere Avenue 
Santa Ana, CA 92705-5720 
Or call (714) 261-5300 


LTT components Wortwid 


Discover our strengths. 


put the 
your bench: the 


The most impressive 


number to come out of the 

Tek DAS 9200 may be its 

price: now you can leverage 

the power of the DAS for edategt canes 
little more than the cost of assembly, signal 
systems that aren't passing, color dis- 


even in the same play, pop-up menus, 


league. Consider: impressive new 
Py Pr Ll» 2B, Release 2 software — 
4 Y wn e [ all this and much more 


ee a 1D ADC CBKIESTI AL 


y c 1D ADD C[BXITSII AL 
585 net_in MOU GH,(O1} 
rt: F SLOT £BxKIES 


The smoothest, most “wens Bo 


can be on your bench 
or in your department 
for under $18,000. .. 


ay 


elegant implementa- a RT. on expandability 
tion for chips . uilt in. 
like the 80386, CH ANNELS Stop hankering 
68030 and after the DAS 9200, 


68020. The Expand up to 540 and get your hands 
most sophisti- acquisition channels or, | on it at last. For infor 
cated trig- using other modules, mation or a demon- 
gering of : , = up to 160 channels at stration, contact your 
any logic Split screen displays can show microprocessor activity 2 GHz. Apply up to 1008 Tek sales engineer, or 
analyzer sles correlated with high-speed timing data (above) or stimulus channels at call 1-800-245-2036. In 
isassembly of another microprocessor. The cursors can 50 MHz Oreaon 231-1220. 
ever built. Ex- be locked to scroll in parallel, highlighting data nearest to gon; 
pand to monitor as many the same point in time. 
as Six micros at once, 
with clock rates to 40 MHz. 
in OW ff ; 
wey 2m = @ 
BITS OF MEMORY 
DEPTH 


That's minimum per channel 
—which is 4 to 32 times what 
competitive instruments 
offer at best. And you 
can keep expanding 
the DAS acquisition 
memory up to 128K 
bits per channel. 


Copyright © 1989 Tektronix, Inc. All rights reserved. 57WLAA-785 
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NEWS BREAKS 


EDITED BY JULIE ANNE SCHOFIELD 


CMOS SINGLE-CHIP U TRANSCEIVER DISSIPATES 290 mW 

Siemens (Santa Clara, CA, (408) 980-7912) has developed a single-chip echo-cancella- 
tion circuit for ISDN functions. The PEB 2091 features a 2-wire transceiver for 
full-duplex data transmission and reception at the U reference point in accordance 
with the layer 1 specification of the American Standard of Telecommunication. The 
device consists of three main blocks. The line-interface unit contains the crystal 
oscillator and all the analog functions. System-interface-unit features include activa- 
tion and deactivation procedures and timing recovery. The receiver performs digital 
filtering. The device features a 144k-bps user bit rate, an 80k-baud transmission 
rate, adaptive echo cancellation and equalization, a wake-up unit for activation from 
the power-down state, a transmission range of 9.5 km with #26 AWG wire, and 
power dissipation of 290 mW. The device also supports the second revision of 
Siemens’s standard bus architecture, the IOM (SDN Oriented Modular) bus. The 
44-pin plastic leaded-chip carrier will be available in production quantities in Decem- 
ber for $60 (5000).—Anne Watson Swager 


SYNTHESIS TOOLS GET ENHANCED TIMING ALGORITHMS 

Using an improved algorithm, the Design Compiler Version 1.8 from Synopsys 
(Mountain View, CA, (415) 962-5000) generates circuits that the company claims are 
8% faster and 8% smaller than those generated by previous versions of the software. 
Accompanying these improvements in speed and area is a 50% reduction in software 
runtime. The Design Compiler Version 1.2 also has a state-machine optimization 
capability. The software that performs state-machine optimization also analyzes 
your state table—in either Verilog or VHDL or extracted from a netlist—and auto- 
matically chooses an optimized state assignment. The Design Compiler costs $35,000 
and runs on Apollo, DEC, and Sun workstations.—Michael C Markowitz 


READ/WRITE CACHE BUFFER REPLACES 17 ICs 
The LR3220 read-write buffer from LSI Logic Corp (Milpitas, CA, (408) 435-8000) 

provides buffered read/write operations between a 32-bit ~.P and memory. Although 
intended primarily for use in systems based on the MIPS RSOOO wP, the buffer chip 
can also operate in a Harvard mode. In the R5000 mode, the buffer chip matches the 
wP’s address- and control-line timing by latching half of the address on one clock 

edge and the other half on the next edge. In Harvard mode, the buffer chip latches 
the entire address on the clock’s rising edge. These modes affect only memory-write > 
operations. The chip also supports fast-page-mode write operations to 1M-bit dynamic 
RAMs. The LR3220 replaces four of the company’s LR3020 write-buffer chips plus 
some glue logic and increases the write-buffer depth of such a design from four to 
six words. The 25-MHz version costs $161.50 in a 180-pin ceramic pin grid array and 
$139 (100) in a 184-lead plastic quad flatpack.—Steven H Leibson 


SINGLE-CHIP AT CONTROLLER REDUCES MOTHER-BOARD SIZE 

Chips and Technologies (San Jose, CA, (408) 434-0600) has announced a single-chip 
IBM PC/AT and compatibles system controller, the 8202355, with which you can build 
a mother board using 14 additional components plus memory. A typical 82C235-based 
system contains a single 80286 wP, one 820255 VLSI logic chip, one keyboard control- 
ler, one EPROM, 10 inexpensive TTL components, and memory. The 82C255 supports 
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SRAM Innovation. 


For years, we ve been rewrit- 
ing the benchmarks for Static 
RAM access times with our 
CMOS parts. 

Today, we provide you with 
93 different high speed SRAM 
choices. From 3ns ECL, to 15ns 
64Ks and 25ns 256Ks. SRAM in 
nibble-wide, bit-wide, byte-wide 
sizes. In every kind of packaging 
you can think of. 


So, from 64-bit to 256K, when 
you need SRAM speed, you'll find 


the answer in our data book. 


Nowwe’re taking the next 
step in SRAM innovation. 

Intelligence, to give you 
specialized memory designs. 

Now you don’t have to design 
the intelligence for cache 
memory. You can buy our 
intelligent, high performance 
70183 cache RAM for 
80386 and 7C157 
cache RAM for 
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SPARC™systems. ===smmiies am. 
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| CYPRESS _ 
¥ SEMICONDUCTOR 


So you save on design time, 
board space, and chip count; 
while getting the highest 
performance. 

Our 1K x8 and 2K x8 Dual 
Port SRAMs give you the same 
benefits in master and slave 
configurations for memory that 
serves asynchronous systems, 
such as graphics displays. 

Our Modules include the 
control logic, and all the 
package technology to integrate 
multiple SRAMs into board 
saving, time saving systems. 

It’s all in our data book. 

And that’s yours, fast, for 
a toll free call. 


Data Book 
Hotline 


1-800-952-6300" 


Ask for aye : 


*]-800-387-7599 In Canada. (32)2-672-2220 In Europe. C1989 Cypress Semiconductor, 3901 North First Street, 
San Jose, CA 95134 Phone: (408)943-2666, Telex 821032 CYPRESS SNJUD, TWX 910-997-0753. Trademarks: 


SPARC-—Sun Microsystems Incorporated. 


Accessive 


all interfaces si 


tions for th 
ackage that co 
ytes of data fe) 


Computer 


Clock 
Battery FB 2325 H2 
MADE iN usa AL 
For superior battery per- Our Lifex Lithium Coin Cells - FB batteries. Encapsulated 
formance, reliable enough offer ashelflifetentimeslonger cell technology allows them 
to risk your reputation on, than conventional crimp seal — to withstand humidity, ther- 
specify Rayovac. batteries. With greater capaci- malshock and temperatures: 
For qualityinthelongrun, — tyretentionandsuperiorper- ~~ from-40°C to +100°C. _ 
consider our 844 Computer formance. They’re available in Tosetyourideasinto — 
Clock Battery. Its unique a variety of tab and pinconfigu- motion, call your distributor. 
architecture delivers econom- _ rations. _And tap into the power of 
ical long life and safe, reliable For reliabilityinharshen- —_—s innovation at Rayovac. 
operation. vironments, consider our Lifex 
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The power of innovation. 


Newark Electronics Sager Hammond EMSCO Cypress Electronics Marsh Electronics 
Locations Worldwide 1 617 749-6700 1 407 849-6060 1 408 980-2500/1 800 538-5112 1 414 475-6000 
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the worlds largest selection 
5OQHZ to 5GHZ from $249 


Over 200 models, from low-cost rugged industrial to Hi-Rel military/space approved types, 
with LO power level requirements from +7dBm to +27dBm. We offer this wide variety 
of models, up to 5GHz, to allow you to select exactly what you need... 
pin, surface-mount, TO-8, flatpack, and connector package types, the specific frequency 
range your design involves, the optimum LO drive level, and a host of special types. 
In addition to load-insensitive 
mixers, quadrature mixer/ 
modulators, and our 
new ULTRA-REL™ 
mixers with a five-year 
guarantee, we offer a 
large number of MIL- 
mixer types tested to 
MIL-M-28837/A, TX and 
TXV screened. All units 
Carry our exclusive 0.1% AQL 
guarantee...not a single 
reject in a shipment of 1,000 units. 
For the most comprehensive 
computer characterization of mixers 
(isolation, conversion loss, intermod, 
and VSWR vs frequency), call or write 
your closest Mini-Circuits’ rep or 
distridbutor or our office 
for a free copy of our 
RF/IF Signal Processing 
Handbook, Vol. 1. 


finding new ways ... 
setting higher standards 


Mini-Circuits 


A Division of Scientific Components Corporation 
P.O. Box 350166, Brooklyn, New York 11235-0003 (718) 934-4500 
Fax (718) 332-4661 Domestic and International Telexes: 6852844 or 620156 


F123-1 REV. ORIG. 


ASIC d 
with all the excitement 


EDN November 9, 1989 


Oki takes the pressure off 


IKI 


=MICONDUCTOR 


EDN November 9, 1989 


with complete 


ASIC design support. 


ASIC design opens a world of exciting 
possibilities for reducing size, improvu- 
ing system performance and increas- 
ing reliability, while lowering costs 
and power requirements. Make the 
most of this potential—and eliminate 
the stress—by working with Oki Semi- 
conductor. Oki's unusually high level 
of design support will help you avoid 
the pitfalls and maximize the advan- 
tages of working with ASICs. 


Complete ASIC design capabilities 


Oki offers complete capabilities for channeled 
gate arrays, sea-of-gates, and standard cells, 
using advanced CMOS technology. We offer 
density to usable 40K gates and performance 
of < 0.46 ns. In addition, we support full cus- 
tom design in high-voltage CMOS, BiCMOS, 
and bipolar technologies. 


Experienced ASIC team at your service 
Whether you’re an ASIC design pro or tackling 
your first project, Oki’s team of experienced 
design engineers is ready to assist you. We 
understand the pressures youre under. And 
we'll help you shorten development time, 
improve testability and manufacturability, 
and achieve first-time design success. 

We'll work with you to optimize your circuits 
or develop special cells. From start to finish, 
we'll do whatever it takes to help you succeed. 


Comprehensive set of design tools 

Oki has a full set of powerful mainframe 
design tools which ensure that your design 
will work, be efficient to manufacture, and 
perform reliably: logic, timing and fault simu- 
lations, automatic layout, detailed checking 
of design rules, and automatic test program 
generation. We support many popular work- 
stations. Our large cell library includes many 
highly complex macrofunctions. 


Flexible interface capabilities 

We'll support your own design efforts with 
training, local field engineers, design kits, 
manuals, and libraries. Or you can work in our 
state-of-the-art design centers—independ- 
ently or with our resident engineers—where 
we offer 24-hour access to private, secure, 
fully equipped work areas. And Oki can 
interface at any input level, from schematics 
to a simulated net list. In addition, we offer 

a variety of packaging options, including 
through-hole and surface mount, and we 
deliver reliable volume manufacturing. 


At ORi, we can’t promise an island paradise 
—but we can give you everything else you 
need for stress-free ASIC design. To get all 
the facts, call for our free brochure detailing 
Oki’s ASIC capabilities. 


So. Calif. Boca Raton, FL Boston, MA Philadelphia, PA 
(Irvine) 407/394-6099 (Stoneham) (Horsham) 
714/752-1843 Atlanta, GA 617/279-0293 215/674-9511 
(Sherman Oaks) (Norcross) Detroit, MI Dallas, TX 
818/990-3394 404/448-7111 (Livonia) (Richardson) 

No. Calif. Chicago, IL 313/464-7200 214/690-6868 

(San Jose) (Rolling Meadows) New York, NY 

408/244-9666 312/870-1400 (Poughkeepsie) EDN110989 


914/473-8044 
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AViiON and DG/UX are trademarks of Data General. 

UNIX is a registered trademark of AT&T. 

OSF/Motif is a trademark of the Open Software Foundation. 
NFS is a trademark of Sun Microsystems. 

©1989 Data General Corporation. 
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SUN 


DEC 


No Posix 


compliance 


No symmetric 
multiprocessing 


No commercial-grade 
tile system 


No system under 
$700/MIPS 


No symmetric 
multiprocessing 
currently available 


No system under 
$700/MIPS 


No. multivendor 
binary compatibility 


No open |/O 


US across product line 


No RISC system 
under $1000/MIPS 


No ae compatible 
RISC architecture 


No POsix 


compliance 


No desktop 
RISC system 


The above comparative product data is based on industry newsletters, 
industry analyst information, vendor price lists, vendor advertising 
material, and other material available as of September 7, 1989. 

For a listing of information sources, please write Advertising, M.S. 9/S, 
Data General Corporation, 3400 Computer Drive, Westboro, MA 01580. 


EDN November 9, 1989 


vs. UNIX 


WORKSTATION, COMMERCIAL-GRADE 
SERVER & MULTI-USER FILE SYSTEM 
— ee SIGNIFICANT 
SYMMETRIC = 
MULTIPROCESSING — BERKELEY EXTENSIONS 
ea oa MULTI-VENDOR 
RISC CLAP BINARY COMPATIBILITY 
— (88OPEN BCS) 
FULL SYSTEM V.3 . - 
IMPLEMENTATION = 
Pi OS 


17-40 
MIPS EMULATION 
L ee O & i 
Data General's new AViiON Family. 

Data General’s new AViiON™ Family OSF/Motif™ and more. because DG/UX added value is trans- 
and the DG/UX™ operating system give And we've engineered advanced parent to the application. 
UNIX® users what no "Eunuchs" system commercial-grade features into DG/UX, But don’t take our word for it. Call 
can: more openness, more value-added. such as a highly reliable file system, fully 1-800-DATAGEN today and we'll send you 

Our RISC-based AViiON Family’s symmetric multiprocessing, and process a free copy of “What the Experts say about 
advanced implementation of UNIX scheduling that supports large user Data General’s UNIX-based RISC Family.” 
supports standards like System V.3, POSIX, counts. What’s more, you can take Or write to: 
Berkeley, ANSI C, 88o0pen BCS, NFS™, advantage of these important features 
TCP/IP, IBM SNA, VME, X-Windows, without modifying your application, é e Data Genera 


3400 Computer Drive, Westboro, MA 01580 


FOR YOUR FREE “WHAT THE EXPERTS SAY” BOOKLET, CALL 1-800- — 
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Introducing RISC-Based VME: 
Chu Sener 


At last, computing engines powerful — 
bea. enough to run with your imagi- 
Se = nation. Force's new RISC- 
» based CPU-8x series VME 
- ~~ boards. The latest additions to 
—_— our VME/PLUS™ family. 

By combining 88000 RISC architecture and FORCE 
technology, we've redefined the limits of VME systems. 
With performance levels of up to 34 MIPS, 32 million 
Whetstones and 72 thousand Dhrystones. And 3 to 5 
times the throughput of CISC-based boards. It’s just the 
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kind of extraordinary power you need for tough, real-time 
applications like simulation, robotics and graphics. 

To handle all this power, both CPU-80 with SCSI, and 
CPU-81 with VSB, are equipped with 4 MB of dual-port 
memory. And by tightly coupling our optional CPU-82, 
you get another 4 or 8 MB, and optional Ethernet. Plus 
twice the performance of CPU-80 or CPU-81 alone. 

For maximum throughput, there are separate 16 
KByte 88200 caches for the instruction and data buses. 
You get zero-wait-state performance, and a blistering 
100MB per second transfer rate between the CPU and 
cache memory. 

Throughput is supercharged with two channels 
of message broadcasting. Which means you can 
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simultaneously transmit up to 256 messages to 20 
other boards. 

Finally, to help you fire up your application soft- 
ware months ahead of the competition, there’s Running 
Start" The first integrated software development package 
for VME. 

And because the CPU-8x series is part of our VME/ 
PLUS family, it incorporates FORCEbug/88K, our com- 
prehensive debug monitor. Included free of charge. 

The FORCE total solution also includes third-party 
software. Integration support. Comprehensive documen- 
tation. Access to our regional support staff. And FORCE'’s 
full year warranty. 

For details and our new VME/PLUS brochure, call 
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- Call for free poster. 


800-BEST-VME. Or fax us at (408) 374-1146 for an 
immediate response. 

Because if you’re ready to push the limits, take 
CPU-8x out for a spin. 


Mig, 


>> CE 


VME at its best. 
FORCE COMPUTERS INC. 
3165 Winchester Blvd. 
Campbell, CA 95008-6557 


FORCE COMPUTERS GmbH 
Prof.-Messerschmitt-Strasse 1 

D-8014 Neubiberg/Munich 

Phone (408) 370-6300 Tel: (089) 6 08 14-0 Tix: 524 190 forc-d 
Fax (408) 374-1146 Fax: (089) 6 09 77 93 


© 1989 FORCE COMPUTERS INC. VME/PLUS and Running Start are trademarks of FORCE COMPUTERS, INC. 
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TEXAS INSTRUMENTS 


A PERSPECTIVE ON DESIGN ISSUES: 


Beyond VGA 


IN THE ERA OF 


MegaChip 


TECHNOLOGIES 


A PERSPECTIVE ON GRAPHICS INTERFACE STANDARDS 


TIGA-340 trom Texas 


The open graphics interface standar« 
a clear path for your future. 


eround swell of support is 
rallying behind TIGA-340™, the 
Texas Instruments Graphics 
Architecture. It and TT’s TMS340 
family are poised to become the 
next standard beyond VGA as PC 
users demand higher performance 
and resolution. 


The PC graphics standard 


anyone Can use 
TIGA™ is a high-performance 


software interface that optimizes 
communications between industry- 
standard 340 family processors and 
the PC host processor. 

With TIGA, hardware and 
software specifications for a PC 
graphics standard are open and 
available from inception — one of 
the reasons why more than 100 
companies have already made plans 
to evaluate TIGA-compatible 
hardware and software products. 


Lowest cost, 
highest performance 


TIGA’s move into the mainstream 
is being fueled by the price of 
TMS34010-based boards falling to 
well below $1,000. In fact, TI’s 
34010 processor is the most 
economical way to implement high- 


performance 1024 x 768 resolution 
PC graphics boards. The faster 


Just as MS-DOS® allows applications to run on any MS-DOS PC using 80X86 processors, 
TIGA allows graphics applications to run on any TIGA display system using a 340X0 


processor. 


speed and greater throughput of the 
second-generation 34020 result in 
even higher performance boards. 


Clear migration path 

TIGA provides a common platform 
upon which graphics applications 
can take advantage of the process- 


ing power of the TMS340 family. 


Software developers no longer 
have to rewrite code in order to 
migrate to higher performance 
hardware. Software applications 


that run through TIGA on the 
34010 processor run on the upward- 
compatible 34020 as well as on 
future 340 family members. 

Hardware developers benefit 
from wide software support, 
reduced system development time 
and costs, and easy differentiation 
of products. 


At present, TIGA supports DOS- 
based PCs, with UNIX™ and OS/2 


forthcoming. 
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IN THE ERA OF MEGACHIP TECHNOLOGIES 


Instruments: 
that defines 


Applications portability 
TIGA allows an application to be 
ported to a wide variety of 340- 
based graphics systems with a single 
software driver. Applications will 
run without modification regardless 
of resolution, color content, or 
specific 340 family processor. 
For example, the Microsoft® 
Windows driver, which is part 
of the TIGA Software Porting 
Kit (see next page), allows 
Windows to run without 
any change on boards 
having resolutions from 
640 x 480 to 4096 x 
4096 and color 
content from 
monochrome to 


256 colors 


Or mor;re. 


Speeds time to market 


Now hundreds of popular 

applications can be made 
available for your new graphics 
product almost instantly using 
TIGA and Microsoft Windows. 
Porting TIGA to a 340-based board 
typically takes less than one man- 
week of effort. 


More than 150 OEMs have 
made the TMS340 graphics family 
their own. That wide acceptance, 
coupled with open architecture and 
a defined migration path, makes 


the future for TIGA-340 and the 
TMS340 family rich and promising. 


A PERSPECTIVE ON GRAPHICS INTERFACE STANDARDS 


TI’s leadership TMS340 TIGA-340 DEVELOPMENT KITS 
graphics family TMS340SPK-PC 
No other supplier comes close to T] SOFTWARE 
in the range of cost/performance PORTING KIT 
options for the development of is for use by hardware 
integrated graphics solutions. The are: go 
widely used TMS34010 processor to ay TMS340-based 
system. 


and other family members are now 


being joined by a group of new- 
generation products that will bring 
the higher levels of workstation per- 
formance to PCs. 

Chief among these is the 
TMS34020, a programmable, 32- 
bit processor up to 20 times faster 
than the 34010. 

For use with the 34020, the 
TMS34082 will perform floating- 
point operations up to 100 times 
faster than current PC coproces- 
sors. It is the industry’s first 


Free user’s guide 
For more information about the 


graphics floating-point coprocessor. (iii = @' TIGA-340 standard, get your free 

The family’s video RAMs, —— copy of the TIGA-340 Interface 
invented by TI, have been aug- 3 User’s Guide and the TIGA-340 
mented by the TMS44C251 Interface Brochure. 


Call 1-800-336-5236, ext. 3526, 
or write Texas Instruments 
Incorporated, P.O. Box 809066, 
Dallas, Texas 75380-9066. 


1-megabit VRAM. It was designed 
in conjunction with the 34020 

for the high system bandwidths 
demanded by today’s mid- and 
high-resolution graphics 

systems. 


TI’s MegaChip™ Technologies are the 
means by which we can help you and 
your company get to market faster with 
better, more competitive products. Our 
emphasis on volume manufacturing of 
high-density circuits is the catalyst for 
ongoing advances in how we design, 
process, and manufacture semiconduc- 
tors and in how we serve our customers. 


m™ 


TIGA-340, TIGA, and MegaChip are 

trademarks of Texas Instruments Incorporated. 
UNIX is a trademark of AT&T Bell Laboratories, Inc. 
Microsoft and MS-DOS are registered trademarks 
of Microsoft Corporation. 


© 1989 TI 08-9254 
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Reader offers help 
and asks for help 


May I add my thanks to Bob Pease 
for his excellent series of articles 
on troubleshooting analog circuits? 
In return, may I offer him a little 
help on how to connect LEDs the 
right way (see EDN, Aug 3, 1989, 
pg 1382). 

An LED is a diode and so has its 
cathode end marked. How do 
[manufacturers] mark a diode with- 
out printing on it? Either by cutting 
the cathode lead short or by [mold- 
ing] a flat [spot] on the case next 
to [the cathode]. The point is that 
[designers don’t] have to especially 
remember which lead is which. [The 
diode polarity] is marked in [much 
the same way as you would do it 
using] paint or a marker pen. Once 
I realized this method was logical 
I found it was easy [to remember], 
and it has worked for me for the 
past several years. 

Bob mentioned the effects of the 
turn-on time of clamping diodes. I 
have a problem with clamping di- 
odes with which some of your read- 
ers may be able to help. I need to 
clamp current pulses of around 
200A lasting a few hundred 
nanoseconds, with a repetition rate 
of 7 kHz. Although the mean cur- 
rent is less than 100 mA, the “kil- 
ler” is the turn-on di/dt of 2 to 3A/ 
nsec. Conventional fast rectifier di- 
odes are unable to cope with this 
[rate of current rise]. Bob was wor- 
ried by the odd '2V. That’s noth- 
ing—lI’ve seen forward voltage 
drops of 20 to 40V per diode on a 
string of diodes during turn-on. It 
would seem that carriers just can- 
not be generated fast enough to 
carry such a rapid rise of current. 

The other trifling complication I 
have is the operating PIV of 15 to 
20 kV. When you have to put 35 
diodes in series to [withstand] the 
voltage, you find the scrap bin fill- 
ing up remarkably fast when you 
[don’t observe the proper precau- 
tions. In this unusual application, | 
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“fast” diodes did not appear to [turn 
on faster] than general-purpose 
ones—but they did cost more. 
Turn-on di/dt is something that 
does not seem to be specified in the 
average data sheet. 

Offering my thanks for all the 
good articles you have published. 
Long may they continue. 

P Gascoyne 
West Hanney, Wantage, 
Oxon, UK 


(E'd Note: Putting a string of diodes 
m series to obtain a PIV higher 
than that of any one member of the 
string is a tricky business. All the 
diodes must have the same capaci- 
tance and leakage. If they don't, 
you will overstress the “best” units 
(those with the lowest capacitance 
or leakage) and cause them to fail. 
For this reason, construction of 
high-PIV diode strings is best left 
to a vendor who has the requisite 
test equipment and know-how. The 
entire string should be encapsulated 
m a single package to prevent inad- 
vertent separation of the set.) 


Little-kKnown fact 
about coax deterioration 


In Part 5 of Robert Pease’s 
troubleshooting analog circuits se- 
ries (EDN, March 2, 1989, pg 159), 
he states: “It is a little-known fact 
that some coaxial cable can degrade 
just sitting on the shelf. Types 
whose codes end in “U,” such as 
RG-58U, have an “uncontami- 
nating” outside shield. In contrast, 
RG-58 might have an outside shield 
with superior physical characteris- 
tics, but it could, over time, de- 
grade the electrical properties of 
the cable—specifically its UHF at- 
tentuation. So, even in something 
as simple as wire, there may be 
more problems than meet the eye.” 

Here is how I would have written 
that paragraph: “It is a little-known 
fact that some coaxial cable can de- 


RLR — “S” level in 
05, 07, 20, 32C. 

Tol.: 4, 2, 5%. 

TC.: 100 PPM/°C., 
40 ohms to 1 Meg. 


RNC/RNR — 
“S” level in 

50, 55, 60, 65 
(Char. ‘er, at jig | 
Tol.: 1, .5, 1%, 


49.9 ohms to1 Meg. 


CUSTOM SERVICE in- 
cludes special burn-in, 
marking test summa- 
ries, serialization, X-ray, 
noise screen, ESD pack- 
aging and hot solder 
dipped leads. 


OUR 
BOTTOM LINE 


Cost-Effective 
Metal Film Resistors 


Bradford E-Rel metal film resis- 
tors give you broad qualifica- 
tion, short delivery times, 
competitive pricing and excel- 
lent capabilities for meeting 
special requirements. Our 
strong E-Rel credentials also 
give us an edge in matching 
your standard MIL and com- 
mercial needs including low 
value, flameproof and pulse 
withstanding protective styles 
plus thick film networks and 
chips. Phone today for complete 


details. 
BRADFORD ELECTRONICS, INC. 
» « « a VISHAY Company 


550 High Street 
Bradford, PA 16701-0930 
y (814) 362-5700 
y //SRADFORD ELECTRONICS 
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grade just sitting on the shelf. In 
the early days the outer jackets of 
many types of coaxial cable were 
made from ordinary PVC, contain- 
ing plasticizer compounds which, 
experience eventually proved, were 
causing serious problems. Over 
time the plasticizer migrated from 
the jacket and interacted with the 
shield braid, forming compounds 
that contaminated the cable and de- 
graded its high-frequency charac- 
teristics. The DoD eventually rec- 
ognized this undesirable situation 
and revised its specifications for 
many RG-cable types to call for a 
“noncontaminating PVC _ jacket.” 
Using RG/U varieties as examples, 
RG-58/U and RG-58A/U (both per 
JAN-C-17A) need not have a non- 
contaminating PVC jacket, but RG- 
58C/U and M17/28-RG058 (both per 
MIL-C-17F) are required to have 
noncontaminating PVC jackets. 
(Presence or absence of the /U suf- 
fix has no relation to the contami- 
nating or noncontaminating nature 
of the PVC jacket.) A description 
such as RG-58 type or RG-53/U 
type does not imply clear compli- 
ance with any DoD requirement. A 
cable with a contaminating PVC 
jacket may start out with excellent 
characteristics and then degrade 
over the years whether installed or 
on the shelf. So, even in something 
as simple as coaxial cable, there 
may be more problems than meet 
the eye.” 

During the late 40s, I remember 
reels of war-surplus military coaxial 
cable made before noncontami- 
nating jackets were required. Strip- 
ping the jacket revealed shield 
braid that was greenish from corro- 
sion and greasy from the plasticizer 
products that migrated to the braid. 
Our applications weren’t critical— 
we used “good” old UHF connec- 
tors—but since we couldn’t solder 
the braid, we had no choice but to 
throw out the stuff. 

The problem was real, and Bob’s 
caveat is historically justified. 
Without much more than intuition 
to back up my opinion, I would haz- 
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ard a guess that [these days] any 
competent manufacturer would 
probably have little reason to clut- 
ter up its extrusion machinery with 
contaminating, vinyl-jacket mate- 
rial, and so would be likely to sup- 
ply noncontaminating material even 
when there is no specification re- 
quirement for it. The danger may 
still exist, however, in surplus or 
“no-name” coaxial cable. 

Larry Johnson 

Los Altos Hills, CA 


Keep the candle burning 


Your magazine should be com- 
mended for the excellent job of 
keeping the analog candle lighted 
in the fast-moving digital era. The 
fading interest in analog circuits 
will certainly backfire if there is no 
expertise left to interface the mar- 
vels of computer products to the 
(still) analog world. 


I'd like to comment on the article © 


by Steven Hageman (EDN, Sept 1, 


1989, pg 117), which brought to fo- 


cus the important problem of output 
impedances of power supplies. Sim- 
ple analysis shows that the analyti- 
cal expression for the output imped- 
ance (Zo,) of a negative feedback 
system such as a power supply is 


Zc\|Zo 


ee 
(+8475) 
where 
Zo=original output impedance, 
Z-=added capacitor impedance, 
A=amplifier’s gain, 
B=feedback ratio. 


Lor= 


When 


Considering the above analysis, 
end users have little chance to 
change the output impedance of 
commercial power supplies signifi- 
cantly for the following reasons. 

@ Within the effective band- 

width of the loop gain (BA), 


the impedance can be reduced 
only by increasing the loop 
gain 

@e Most if not all commercial 

power supplies (and certainly 
switch-mode supplies) will al- 
ready include output capaci- 
tors, so the addition of an ex- 
tra capacitor to reduce the im- 
pedance beyond the effective 
bandwidth of the loop gain 
will be like a drop in the 
bucket. The addition of a very 
large output capacitor might 
drastically change the loop 
performance and cause insta- 
bilities as pointed out in 
Hageman’s article. 

The only effective remedy I can 
suggest would be to add an LC sec- 
tion. But this [solution] has its own 
problems as it might also cause in- 
stability of the feedback loop. It ap- 
pears then that the only safe way 
to go would be to select (or design) 
the right power supply for each 
given application. 

Sam Ben-Yaakov 
Ben-Gurion University of the Negev 
Beer-Sheva, Israel 


A misunderstanding 


We’ve received numerous letters 
from readers complaining that we 
were using Design Ideas to sell 
products or help our authors make 
money. We apologize for any misun- 
derstanding caused by the term 
“nominal fee” in Thom Van 
Neguyen’s Design Idea “Program 
generates pseudonoise” (EDN, 
September 28, 1989, pg 166). For 
us, nominal fee means “no profit, 
materials and shipping fees only.” 
His program was simply too long 
for us to publish, so he agreed to 
send copies for the cost of the disk. 
For programs longer than one page, 
we’ll provide address information so 
you can contact authors directly. 
Address requests for Thom Van 
Nyugen’s program to his home: 
7804 Norcanyon Way, San Diego, 
CA 92126. Include a floppy disk and 
a self-addressed stamped envelope. 
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Precisely 7" 


MI's twenty years as the We've got them all-—singles, | amplifier requirements, call 
leader in precision op duals, quads; micropower, us first at 800-843-1515. Or, 
amps bring you a true cost high-speed, low noise, and circle the reader service 
and performance break- instrumentation versions, number below for informa- 
through — the OP-177! too. If you need a cost- tion on the industry's most 
effective solution to your extensive precision amplifier 
Check the table and family. 
cep how 00177 de: Highest Precision Op Amps 
livers the highest | Af ie Dest et _ PMI's all new 
performance at the | oe es oS oo Pe ce | three-hour Analog 
lowest prices. (uV) (uV/°C) Range (100 pc.) | Applications 
_OPA77Gcr 6 3812 -40/+85°C $1.00 | Seminar is coming 
The OP-177setsa | OFO7DP 150 25 0/+70°C = $1.20 this Fall. In addi- 

i OP-177BZ 2 £93 —55/+125°C $9.95 | | 
predsionat | SEMTAZ OT SD uae nates atten 
10uV, 0.1uV°C a oe 5 1s __| dees will receive a 
GUARANTEED. With floppy disk with PMI's New 
prices starting at $1.00, why Advanced SPICE Op Amp 
use any other precision op Models. For more informa- 
amp? tion, call our toll-free 


PM | number 800-843-1515. 


Precision Monolithics Inc. 
1500 Space Park Drive 
Santa Clara, California 95054-3434 


® 


ALTAMONTE SPRINGS: (407) 260-9780, ATLANTA: (404) 263-7995, BOSTON: (508) 794-0026, CHICAGO: (312) 250-0808, DALLAS: (214) 690-3495, DENVER: (303) 792-9595, 
DETROIT: (313) 930-2051, LOS ANGELES: (818) 886-6881, MILPITAS: (408) 942-8060, ORANGE COUNTY: (714) 637-9602, PHILADELPHIA: (215) 953-1070 
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Western Digital is a registered trademark of Western Digital Corporation. Ail other marks mentioned herein belong to other companies. 


It doesn't take a poke in the eye to figure out 
that great components don't necessarily lead to a 
great set. 

What does, is what separates Western Digital XT, 
AT and Micro Channel-compatible chipsets from the 
rest. And what gives us the performance, com- 
patibility and value we're more or less legendary for 

Consider if you have a spare moment or two, 
these facts: 

We design our chips with all the right hooks, so 
you get the kind of design flexibility you've always 
dreamed of 

We spent years developing our sets and soft- 
ware drivers, So you don't have to spend time doing it 
yourself. 

We give you the ability to buy virtually all your 
chips from one vendor, so you eliminate incom- 
patibility between chips. Not to mention incom- 
patibility between chip vendors. 

We offer unmatched EMI system expertise, so 
your designs can be close to noise-free. And so can 
your quality control people. 

We manufacture chips by the millions and sell 
them to just about every big name PC manufacturer 
in the world, so compatibility is one less thing you 
have to worry about. 

The point is, what you need is what we have. 

Storage, Imaging, Communications, and 
Core logic. 

Systems expertise, high volume/cost-effective 
LS! production, turnkey manufacturing packages, 
and design support. 

It’s all designed to work together. It’s all from 
one source. From the IC company that understands 
systems. 

That's right, Einstein. From Western Digital. 

For more information or a free poster version of 
this ad, call 1-800-847-6181. In Canada, call 
1-800-448-8470 


Matched sets to match your needs. 


WESTERN DIGITAL 


Semiconductors-Storage-lmaging-Communications 
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63 positive-action keys with 
audible click and familiar 
QWERTY keyboard 


80C88 static CMOS 
processor runs at 


4.9152 MHz 
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32-pin connector for 

RAM/ROM Memory 
Cards (replace floppy 
disks for storing data 

and programs) 


Measures 7.8” X4.1" x 1.2! 
Weighs 15.87 ox. 
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Includes 5 applications: 128K continuously powered | 256X64 pixel graphics 
spreadsheet (Lotus® 1-2-3° internal RAM, externally mode; 40x 8 text mode 
file-compatible), word process- | expandable, and 256K in- (with a moveable window 
ing (ASCII file-compatible), | ternal ROM with DOS, on 80X25 character 
telephone/address book with | BIOS, and applications display) 

tone dialing, appointment 


diary with multiple alarms, 
and calculator 


60-pin expansion bus 
Super-twist LCD screen 
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Actual Price. 


Introducing the first PC that fits in 
your palm and weighs less 
than a pound. 


Connect this palmtop to your 
office computer. 


A whole system of peripherals ex- 
pands this palm-sized marvel to a com- 
plete “mini office” for business people 
gon the go. 

Back at the office, upload 
your work into your office 
computer. Or print it on your 
office printer. 

, Because the Portfolio™ uses 

MS-DOS 2.11 compatible com- 
mands, many popular PC software 
programs are now being adapted and 
will soon be available. 


Imagine — reaching into your pocket — 
and pulling out a computer! 

Introducing the Portfolio™ by Atari. It 
weighs less than a pound. Its system com- 
mands are MS-DOS compatible. And it 
costs a fraction of what you might expect. y , 
At about the size of a paperback book, 
it fits right in the palm of your hand. 
You might call it a “palmtop!” 

Take it on the plane with you...on a 
sales call. ..or in your car. ..or to an im- 
portant lunch. it's so small and light, you'll 
forget it’s there. And you'll be able to write 
memos, enter sales orders, schedule appoint- 
ments — almost everything youd do on your 
office computer! 


Peripherals and accessories: 


@ Smart Parallel Interface. Interface to 
parallel printers and exchange files 
with PCs. Includes file transfer soft- 
ware for IBM PC and compatibles 


With five vital applications — even @ Serial Interface. Standard and complete 


d spreadsheet! RS-232C interface for modems, printers, 
# ; and other serial devices. ................ $ 79.95 
Seem = Lhe Portfolio™ comes BRAM Memory Cards 
MEMORY complete with five important BD a ca ee 


CARD 
wel 128 pesos 


applications. You can upload 
and download your Lotus 
Meee 1-2-3 files into the 127- 

° column-by-255-row spread- 
sheet. Write memos and letters 
on the basic word processor, 
then upload them as ASCII files 
, ‘into WordPerfect or other word pro- 
cessing software on your office computer. 
You'll also have a phone/address directory 
(with RAM cards, holds virtually unlimited 
numbers of addresses!) with phone autodialer, 
an appointment calendar and a five-memory 
calculator with an editable tape of calcula- 
tions. Choose menus and messages in English, 
French, or German. 
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Runs for weeks on 
three AA batteries. 


Unlike other portables with 
power that lasts a few hours (about 
half a plane ride), the Portfolio™ gives you 
six to eight weeks of use with three stan- 
dard AA batteries. 

Now you can fly all over the globe with- 
out running out of power in the middle of 
your plane ride. And you'll never have to 
lug a heavy Ni-Cad battery with you again. 


A. ATARI 


A computer for everyone. 


$399" 


Call now — and hold the Portfolio™ 


in your hand. 


Take advantage of our “try-me-free guarantee?’ 


Order your Portfolio™ today and keep it in 
your pocket, purse, or briefcase. If at the 
end of 30 days you don’t think this is the 
most vital business tool you’ve ever used, 
return it for a full refund. 

Don't wait another moment. The Port- 
folio™ is available only at very select Atari 
dealers or direct from Atari through ads 
like this one. 


Call toll free (800) 443-8020 today. The 


next time you reach in your 
€ 


pocket, you could be pull- 
Ss Se Ee ES FS Ee 


ing out your Portfolio™ 
S! 


I want the Portfolio™ by Atari® now. 


Please rush me the palmtop Portfolio™ 
computer at no risk. I’m covered by the 


“try-me-free guarantee.” 


Be sure to order the peripherals you need! To 
order by mail, please send a separate paper with 
your name, company, address, phone number, 
credit card number, expiration date, and signature. 
(Or pay by certified check or money order.) Pur- 
chase price is $399.95 plus $8.50 for shipping of 
1-3 items; $17.00 for 4-8 items; and $25 for 9 or 
more items ordered. CA, IL, AZ, MA, and NJ 


residents please add sales tax. Limited time offer. 


Order toll free 


800 * 443 * 8020 


7 a.m. to 5 p.m. (PST) 

All orders are shipped Federal Express for quick delivery. 
Atari Corporation Portfolio Dept. 
PO. Box 61657 

15 Sunnyvale, CA 94088 


WordPerfect is a registered trademark of WordPerfect Corporation. Lotus and 1-2-3 are registered trademarks of Lotus Development Corporation. MS-DOS is a registered trademark of 
Microsoft Corp. IBM is a registered trademark of International Business Machines Corp. Atari® the Atari logo, and Portfolio™ are trademarks or registered trademarks of Atari Corporation. 
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if you're not first 
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ON Getting to market fast is as important 
\ as getting data from memory. If theres a 
delay, youre not just late. Youre sunk. 


Help from high performance EPROMs. 


AMD has ways to increase your 
speeds at both ends. Our high performance 
CMOS EPROMs. From 64K to IMb with 
killer soeeds to match todays high perform- 
ance microprocessors. 

But the best thing is that they’e all on 
the shelf right now. So you can get your 
project to market that much sooner. 

We also have ExpressROM" devices, 
the fastest alternative to traditional mask 
programmed ROMs. You get your ROMs in 
weeks instead of months. 

So after youve looked at performance 
and densities, ask yourself who can get you 
to market first. 

Its probably the fastest decision youll 
make all day. 


Advanced Micro Devices c" 


For more information write ‘high performance memories” on your letterhead and mail to: 
(In Europe) AMD Mail Operations, PO. Box 4, Westbury-on-Trym, Bristol BS9 3DS Bnitee Kingdom. 
(In Asia) Advanced Micro Devices Far East Ltd., Rm. 1201-2 Harcourt House, 39 Gloucester Road, Hong Kong, Attn: Andrew Ng. 
(In Japan) Advanced Micro Devices Japan Ltd., Shinjuku Kokusai Bldg. 6-6-2 Nishi-Shinjuku, Shinjuku-ku, Tokyo 160, Japan. 


Rene 2) 771 91 42 - Geneva (02) 2880025 - Hannover area (0511) 73 60 85 » Hong Dl eet 
ondon area (0483) 740440 - Manchester area (0925) 828008 + Milano (02) 3533241 « Munchen (089 
CestHI06 243-3250 « Paris(1) 49 75 10 10 Seoul (02) 784-7598 + Singapore (65) 348 1188 » Stockholm (08) 133 03 50 
Stuttgart (0711) 62 33 77 + Taiwan (02) 7213393 + Tokyo (03) 345-8241 
Latin America, Fort Lauderdale, Florida/U.S.A Tel: (305) 484-8600 Tlx: (510) 955-4261 amd ft! 
© 1989 Advanced Micro Devices, Inc. ExpressROM is a trademark of Advanced Micro Devices, Inc. 
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People can dic- 

tate six times as fast 

as they can write. 
Which means that a $35,000 

executive who dictates three letters 

a day plus a couple of memos and a 

report a week will save $3,700 a year 

in time. 
Since the Lanier VoiceWriter 800” elabiles many 

people to dictate, your company could easily ee 

over $15,000 a year. For more information just sen 

us your business cardandthisad. > LANi rR 
Send me more information on: [Dictation —— VO" CE PROD 

11 Telephones 1 FaxWriter CJ Copiers voice of experience.” 


Mail to: Lanier, P O. Box 3064, Cedar Rapids, ious 52406-9958. 
@ Harris Or call 1-800-241-1706. In Georgia, call collect 404-321-1244. 
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Miniature Miniature 


Toggle Switches Rocker Switches 


New from CRL 
New CRL Miniature Toggle and 


in 5 amp single to four pole con- 
designs, with PC, quick connect, Telephone: (S15) 573-1300 


wire wrap, or solder lug terminations. —_"*©"9)9/31842 


A Cambridge Electronic Industries Company 


figurations, sealed or standard Highway 20 West Cc : _ 


48 CIRCLE NO 63 


Call your local distributor for 
Rocker Switches are now available delivery from stock. Ask for CRL 
for immediate delivery. U.L. listed when you need switches now! 


CALENDAR 


1989 Linear Applications Semi- 
nar, Bellevue, WA. Various loca- 
tions and dates. National Semicon- 
ductor, Box 58090, Santa Clara, CA 
95052. (800) 548-4529. Through De- 
cember 1. 


Training Workshop for Visual In- 
spection of ICs and Hybrids, Bos- 
ton, MA. Integrated Circuit Engi- 
neering Corp, 15022 N 75th St, 
Scottsdale, AZ 85260. (602) 998- 
9780. FAX 602-948-1925. Novem- 
ber 9 to 10. 


Comdex Fall, Las Vegas, NV. In- 
terface Group, 300 First Ave, 
Needham, MA 02194. (617) 449- 
6602. FAX 617-449-2674. Novem- 
ber 13 to 17. 


Supercomputing ’89, Reno, NV. 
Lyz Dunham, NASA Ames Re- 
search Center, Moffett Field, CA 
94035. (415) 694-4370. November 13 
to 17. 


Wescon/89, San Francisco, CA. 
Wescon/89, 8110 Airport Blvd, Los 
Angeles, CA 90045. (213) 772-2965. 
FAX 213-641-5117. November 14 
to 16. 


VMEbus in_ Industry, Paris, 
France. VMEbus International 
Trade Association, Box 192, NL- 
53800 AD Zaltbommel, The Nether- 
lands. 31-4180-14661. FAX 31-4180- 
15115. November 21 to 22. 


Spectrum 20/20 ’89 Symposium, 
Montreal, Quebec, Canada. Marg 
Coll, Conference Coll Inc, 11388 
Sherman Dr, Ottawa, Ontario, K2C 
2M4, Canada. (613) 224-1741. FAX 
613-224-9685. November 28 to 29. 


Surface Mount Design for Manu- 
facturability (short course), Beth- 
lehem, PA. John Gilda, National 
Training Center for Microelectron- 
ics, Northampton Community Col- 
lege, 3885 Green Pond Rd, Bethle- 
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1.2 GIGABYTES 
IN A 514” DRIVE. 


The newest drive from Micropolis packs Now it’s ready for your 
the most bytes ever onto a 5%-inch evaluation. Just call your Winchester distri- 
Winchester. Yet it’s based on the same __ butor or us. Even better, send us the tag. 
proven platforms as our successful 380 Then start imagining what our new drive 
and 760 Mbyte drives. could add to your product line. 


MICROPQOLIS See us at Comdex Booth #636 


21211 NORDHOFF ST., CHATSWORTH, CA 91311 (818) 718-7777 » WESTERN REGION (415) 964-8300 - NORTHEAST REGION (603) 898-3550 - SOUTHCENTRAL REGION (214) 402-8888 - EUROPE 44 734 751315 + ASIAN PACIFIC (886) 2760-8115 
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CAN YOUR GRAPHICS SOFTWARE 
DO ALL THIS? 


Shadow Contour of a Random 3-D Surface Linear, Logarithmic, and Probabilistic Axes 


"Graftool has the potential 
to be the ultimate graphics 
package, fulfilling every- 


ig asain 
ait 
ina 


body’s needs." 
- Ehud Kaplan 
PC Magazine’ 


Integrated 2D&3D graphics 
Menu-driven user interface 
Scientific spreadsheet 
Presentation-quality fonts 
Import from 1-2-3, Excel 
Export to desktop publishers 


Geographic Dalainciuded | Full zooming and panning 


e 
es 
e 
od 
oe 
oe 
eo 


GRAFTOOL $495 e Interactive Demo Available e Avudertite Diccouiks 
Call 1 (800) SAY-GRAF e 1 (213) 540-8818 e FAX 1 (213) 540-3492 


3-D VISIONS 


412 S. Pacific Coast Highway, Second Floor, Redondo Beach, CA 90277 


| * Reprinted with permission from PC Magazine, March 14th, Copyright ©1989 Ziff Communications Co. 
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SIMPLICITY 


IN CABLE/HARNESS TESTING 


/. 


So, - 
ie) 
Og 


Testing cable 

assemblies and wire 

harnesses has never been so 

simple. Connect a sample cable and 

the wire list is programmed. Additional cables 

are then tested as fast as you can connect and dis- 

connect them. The backlit LCD displays errors, wire lists, and easy-to-follow assembly 

and rework instructions. It’s simple to see one, too. Just call our PRIORITY ONE customer 
support toll-free 1-800-424-7747. 


CABLE/HARNESS 
TESTING 
MADE EASY 


2 CORP. 


1864 S.State, #90, Salt Lake City, Utah 84115 801-466-6600 


50 CIRCLE NO 66 


CALENDAR 


hem, PA 18017. (215) 861-5450. 
FAX 215-861-5373. November 28 
to 29. 


Lasers in Electronics Manufac- 
turing (seminar), Palo Alto, CA. 
Society of Manufacturing Engi- 
neers, Box 930, Dearborn, MI 
48121. (818) 271-1500. FAX 318- 
271-2861. November 29 to 30. 


Computer Connectivity Invita- 
tional Computer Conference, Fort 
Lauderdale, FL. Suzanne Hubner, 
Invitaional Computer Conferences, 
3151 Airway Ave, #C-2, Costa 
Mesa, CA 92626. (714) 957-0171. 
FAX 714-957-0903. November 30. 


SemiCon/Korea, Seoul, Korea. 
Semi, 805 E Middlefield Rd, Moun- 
tain View, CA 94043. (415) 940- 
6901. December 6 to 8. 


The International Conference on 
CAD/CAM and AMT in Israel, 
Jerusalem, Israel. Dr Lawrence R 
Odess, Dept 9621, Israel Aircraft 
Industries, 70100 Ben Gurion Air- 
port, Israel. (972-3) 971-3991. De- 
cember 11 to 14. 


1989 289th IEEE Conference on 
Decision & Control, Tampa, FL. 
Leonard Shaw, Dept of Electrical 
Engineering and Computer Sci- 
ence, Polytechnic University, 333 
Jay St, Brooklyn, NY 11201. (718) 
260-8802. December 13 to 15. 


OE/LASE ’90—Optics, Electro- 
Optics, & Laser Applications in 
Science and Engineering/Exhibit, 
Los Angeles, CA. The Interna- 
tional Society for Optical Engineer- 
ing, Box 10, Bellingham, WA 
98227. (206) 676-3290. FAX 206- 
647-1445. January 14 to 19. 


SaudiComputer ’90, Saudi Arabia. 
Gerald G Kallman, Kallman Associ- 
ates, 5 Maple Ct, Ridgewood, NJ 
07450. (201) 652-7070. FAX 201- 
652-3898. January 28 to February 1. 
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‘KE AND PHILIPS —- THE GLOBAL ALLIANCE IN TEST & MEASURE} 


IFLUKE - 


: mt 2 mutitneton spo 


ALABAMA, Marshall Electronics Group, (205) 881-9235, Milgray Electronics, Inc., (404) 393-9666, Reptron Electronics, (404) 446-1300; ARKANSAS, Marshall Electronics Group, (214) 233-5200, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics-Dallas, (214) 243-1600; ARIZONA, Marshall Electronics Group, (602) 496-0290, 
Sterling Electronics-Phoenix, (602) 268-2121; CALIFORNIA, Image Electronics, (714) 259-0900, (818) 407-8850, Marshall Electronics Group, (818) 407-0101, (714) 458-5395, (408) 942-4600, (916) 635-9700, (619) 578-9600, Merit Electronics, Inc., (408) 434-0800, Western Microtechnology, (619) 453-8430, (714) 637-0200, 
(408) 725-1660, (818) 707-0377; COLORADO, Marshall Electronics Group, (303) 451-8383, Sterling Electronics-Denver, (303) 792-3939; CONNECTICUT, Cronin Electronics, Inc., (203) 265-3134, Marshall Electronics Group, (203) 265-3822, Sterling Electronics-Wallingford, (203) 265-9535; DELAWARE, Genera! Components, Inc., 
(609) 768-6767, Marshall Electronics Group, (301) 840-9450, Milgray/Delaware Valley, Inc., (609) 983-5010, (800) 257-7808, (800) 257-7111, Sterling Electronics-Sterling, (703) 450-2373; DISTRICT OF COLUMBIA, Marshall Electronics Group, (301) 840-9450, Milgray/Washington, Inc., (301) 621-8169, (800) 638-6656, Sterling Electronics- 
Sterling, (703) 450-2373; FLORIDA, Marshall Electronics Group, (813) 573-1399, (305) 977-4880, (305) 767-8585, Reptron Electronics-Tampa, (813) 855-4656, (305) 735-1112; GEORGIA, Marshall Electronics Group, (404) 923-5750, Milgray Electronics, Inc., (404) 446-9777, Reptron, (404) 446-1300; IDAHO, Marshall Electronics Group, 
(801) 485-1551, Western Microtechnology, (503) 629-2082, Milgray Electronics, Inc., (801) 272-4999; ILLINOIS, Goold Electronics, (312) 860-7171, Marshall Electronics Group, (312) 490-0155, (314) 291-8554, Milgray Electronics, Inc., (913) 236-8800, (312) 350-0490; INDIANA, Goold Electronics, (312) 593-3220, Marshall Electronics 
Group, (317) 297-0483, Milgray/Chicago, Inc., (312) 350-0490; IOWA, Marshall Electronics Group, (612) 559-2211, Milgray Electronics, Inc., (913) 236-8800; KANSAS, Marshall Electronics Group, (913) 492-3121, Milgray Electronics, Inc., (913) 236-8800, Sterling Electronics-Kansas, (913) 492-5406; KENTUCKY, Marshall Electronics Group, 
(513) 898-4480, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006; LOUISIANA, Marshall Electronics Group, (214) 233-5200, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics-Dallas, (214) 243-1600; MAINE, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling Electronics-Boston, 
(617) 938-6200, Western Microtechnology, (617) 273-2800; MARYLAND, Marshall Electronics Group, (301) 622-1118, Milgray/Washington, Inc., (301) 621-8169, (800) 638-6656, Sterling Electronics-Sterling, (703) 450-2373; MASSACHUSETTS, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling 
Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800; MICHIGAN, Calder Electronics, (616) 698-7400; Marshall Electronics Group, (313) 525-5850, Reptron Electronics, Inc., (313) 525-2700; MINNESOTA, Marshall Electronics Group, (612) 559-2211, Reptron Electronics, (612) 938-0000, Sterling Electronics, 
(612) 831-2666: MISSISSIPPI, Marshall Electronics Group, (205) 881-9235, Milgray Electronics, Inc., (404) 393-9666; MISSOURI, Marshall Electronics Group, (913) 492-3121, (314) 291-8554, Milgray Electronics, Inc., (913) 236-8800, Sterling Electronics/Kansas, (913) 236-5589; NEBRASKA, Marshall Electronics Group, (913) 492-3121, 


“There’s so much. New applications. New markets. 
Denser memory for our systems. We could release that 
design we made last year:” 


“So what are you waiting for? Get to work? 
‘You're kidding. Is the 4 Megabit DRAM out? Who’ got it?” 


“Toshiba. And you. It should be here this 
afternoon? 


They're here all right. 4Mb DRAMs from Toshiba. Just think what you 
can do with them. You can attack whole new markets, Design new portable 
and lap-top applications where you've never had room for enough memory. 
Embedded applications, too, where you're always so cramped for board space. 

Here’s the best part. You get the 4Mb density without any penalty in 
power. In fact, they use no more power than a 1Mb DRAM. That means you 
can upgrade a system without major redesign. It also means your system 
will run cool, for added reliability. 

Or how about that 80ns access time. That means you can design true 
zero Wait-state systems without resorting to cache memory or complex 
interleaving schemes. 

The high density is made 
possible by our 0.8 micron 
design rules, and our Twin Tub 

— ae CMOS fabrication process. But 
witty | ‘acct | you'd expect that from the 
world leader in DRAMs. You'd 
expect them to be available in all standard JEDEC package and mode 
options. And they are. You'd expect them to operate on a single 5 volt supply, 
too. And they do. 

But we give you a few things you might not expect. A master slice 
concept, for instance. That will cut your qualifying costs tremendously. 
When you qualify one part, you qualify the whole family 

We save you costly testing time, too. The 8-bit parallel test mode lets 
you test the unit as if it were eight 512K blocks in parallel. That takes only 
1/8th of the time. And the test can be done at the component, board or system 
level. In fact, your customers can test memory every time they power-up. 

There's more to tell. Much more. But we've run out of room. If you'd 
like complete information, give us a call at 1-800-888-0848 ext. 517. We'll 
drop a data sheet in the first mail. Service is our key component. 


In ‘Iouch with Jomorrow 


TOSHIBA AMERICA ELECTRONIC COMPONENTS, INC. 


©1989 Toshiba America Electronic Components, Inc. MST-89-014-1 


Milgray Electronics, Inc., (913) 236-8800, Sterling Electronics-Kansas, (913) 236-5589; NEVADA, Marshall Electronics Group, (916) 635-9700, (602) 496-0290, Sterling Electronics, (602) 268-2121, Western Microtechnology, (408) 725-1660; NEW HAMPSHIRE, Cronin Electronics, Inc., (617) 449-5000, Marshall Electronics Group, 
(617) 658-0810, Sterling Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800; NEW JERSEY, General Components, Inc., (609) 768-6767, Marshall Electronics Group, (201) 882-0320, (609) 234-9100, Milgray Electronics, Inc., (516) 420-9800, (609) 983-5010, (800) 257-7808, (800) 257-7111, Sterling Electronics- 
So. Plainfield, (201) 769-7000; NEW MEXICO, Marshall Electronics Group, (602) 496-0290, Sterling Electronics-Albuquerque, (505) 884-1900; NEW YORK, Marshall Electronics Group, (516) 273-2424, (607) 798-1611, (716) 235-7620, Milgray Electronics, Inc., (516) 420-9800, (716) 235-0830, Rome Electronics, (315) 337-5400; 
NORTH/SOUTH CAROLINA, Marshall Electronics Group, (919) 878-9882, Milgray Electronics, Inc., (404) 393-9666, Resco Raleigh, (919) 781-5700, (704) 588-1530; NORTH/SOUTH DAKOTA, Marshall Electronics Group, (612) 559-2211, Reptron Electronics, (612) 938-0000; OHIO, Marshall Electronics Group, (513) 898-4480, (216) 248-1788, 
(614) 891-7580, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006, Reptron Electronics, (614) 436-6675, (216) 349-1415; OKLAHOMA, Marshall Electronics Group, (214) 233-5200, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics-Tulsa, (918) 663-2410; OREGON, Marshall Electronics Group, (503) 644-5050, 
Western Microtechnology, (503) 629-2082; PENNSYLVANIA, General Components, Inc., (609) 768-6767, Marshall Electronics Group, (609) 234-9100, (412) 963-0441, Milgray/Cleveland, Inc., (216) 447-1520, (800) 321-0006, Milgray/Delaware Valley, Inc., (609) 983-5010, (800) 257-7808, (800) 257-7111; RHODE ISLAND, Cronin 
Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800; TENNESSEE, Marshall Electronics Group, (205) 881-9235, Milgray Electronics, Inc., (404) 393-9666, Resco Raleigh, (919) 781-5700; TEXAS, Marshall Electronics Group, 
(214) 233-5200, (915) 593-0706, (713) 895-9200, (512) 837-1991, Milgray Electronics, Inc., (214) 248-1603, Sterling Electronics, (713) 623-6600, (512) 836-1341, (214) 243-1600; UTAH, Marshall Electronics Group, (801) 485-1551, Sterling Electronics-Denver, (303) 792-3939, Milgray Electronics, (801) 272-4999; VERMONT, Cronin 
Electronics, Inc., (617) 449-5000, Marshall Electronics Group, (617) 658-0810, Sterling Electronics-Boston, (617) 938-6200, Western Microtechnology, (617) 273-2800; VIRGINIA, Marshall Electronics Group, (301) 840-9450, Milgray/Washington, Inc., (301) 621-8169, (800) 638-6656, Resco Raleigh, (919) 781-5700, Sterling Electronics, 
(703) 742-8400, (804) 226-2190; WASHINGTON, Marshall Electronics Group, (206) 486-5747, Western Microtechnology, (206) 881-6737; WISCONSIN, Goold Electronics, (312) 593-3220, Marshall Electronics Group, (414) 797-8400, Milgray/Chicago, Inc., (312) 350-0490, Reptron Electronics, (612) 938-0000; CANADA, Marshall Electronics 
Group, (416) 674-2161, ITT Multicomponents, (604) 291-8866, (403) 451-4001, (403) 253-8575, (306) 933-2888, (204) 786-8401, (416) 736-1144, (613) 226-7406, (514) 335-7679, (506) 857-8011, (902) 465-2350, Space Electronics Sales Corp., (514) 697-8676, (416) 636-8814, (613) 596-5340, (604) 294-1166. 
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NUMBER ONE FOR ASICS 


Innovation: At Plessey, Leadership also means being colorful 

new ideas, new designs, new Plessey’s family of advanced DSP products offer 
applications and new techno- you technology leadership in a variety of advanced 

logies are what we do bestand —_image processing applications. For example our DSP 2D 


what we do first Convolver can easily handle 40 million pixels per second 
° { 1 if li : lik 
And while newness counts, = Sak Maire : pg specttic applications like 


so does practicality. The price/ 
performance factor is integral 
to everything we do. Unlike some, we're not interested in 
creating flashy technology that no one can afford to use - 


the motion picture industry. 
It comes with its own cell 
libraries - written for DSP- 


or in solutions for which there is no problem! not the typical all-too-gen- 
Leadership means both breadth and depth eral cell libraries others 
Plessey’s broad product line is key to our leadership role, _llfer. Plessey also leads 
We offer an incredible choice of arrays that include our the way with compression 


advanced “Read Channel” disk drive technology that we techniques. And it’s vital technology because as resolution 


offer in highly flexible forms. Custom. Semi-custom. improves with for example, HDTV, color copiers, color FAX 

Standard. Semi-standard... The choice is yours. machines or ultra-sonic imaging; disk space can be quickly 
gobbled up, unless you know how to put the squeeze on 

As an ASIC company we supply the your images. Plessey shows you how. 


world with all manner of ASICs - analog, 
digital and mixed analog/digital in a 
variety of advanced state-of-the-art 
processes. In fine geometry, high 
density CMOS, bipolar and ECL 
technologies we provide the highest 
levels of performance and system 
integration available today. 


The search for excellence is over 

Search no more, start at the top with Plessey. 
Whether you're looking for a low-cost entry in 
stand-alone linear array design, JTAG Built In 
Test capability, machine vision, digital cellular 
phones, satellite or Global Positioning Systems, 
look to Plessey. We understand systems, com- 
ponents, packages and systems-on-a-chip. Plessey 


As an ASSP (Application Specific Standard has them all. And you can have them all. 
Product) company our standard product i | 
offers the highest performance products available For more information and your copy of our 1989 full color 
in the world today. Capabilities ranging from CMOS 80 page short form/brochure call: In North America, 1-800- 
devices operating with only 10wA of current to the 441-5665, (FAX: 408-475-1227) or outside North America, 
world's most advanced 1.3 GHz monolithic amplifier. 44-793-726666 (FAX: 44-793-518550). 


@ PLESSEY 


Semiconductors 


PLESSEY Semiconductors Offices located in: Australia, Austria, Belgium, Canada, Denmark, Finland, France, Greece, Malaysia, New Zealand, Hong Kong, ttaly, India, Japan, Korea, Netherlands,Norway, Scandinavia, Singapore, South East Asia, Spain, 
Sweden, Taiwan, Turkey, United Kingdom, United States, West Germany, MEGACELL, PLESSEY and Plessey symbol are trademarks of the Plessey Company pic. 
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Face it, flash really was a great idea. They billed it as an easy- 
to-use, in-system programmable memory. And, it would be 
priced right. 

Great idea, but they came up short. Real short. 

Announcing the no-hassle, single-voltage flash that gives 
you the stuff they promised and more. 

We call our flash a programmable read-only memory 
(PEROM). It’s easier to use because there is no pre-write 
erase cycle. Erase is automatic; all you do is write. Atmel’s 
PEROM (AT29C256) executes a complete, full-chip erase/ 
write cycle in 10 seconds and only uses less than 40 bytes 
of code. Theirs takes two minutes because it uses a trial and 


Load 64 Bytes 
of Data 


Reprogram algorithm. 
(No erase required. ) 


San Jose, CA 95131 
Tel. (408) 441-0311 
FAX (408) 436-4200 


High Voltage 
ATMEL CORPORATION 
2125 O’Nel Drive 
eee 


The people who make the difference. 
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THE 
NO HASSLE 
FLASH 


error algorithm that needs over 200 bytes of code (want to 
guess who has to write and debug the code?). Just look at the 
number of steps to run each write routine — remember theirs 
also requires a trial and error full erase routine. 
NOW FOR THE GOOD NEWS! The Atmel PEROM 
fits snugly into your 5-volt system. No extras. Theirs requires 
a 12-volt power source. Not only is a second power source a 
pain, it requires up to $8 more in circuitry per system, which 
in itself increases the potential for system failure. 

So if you want in-system programmable memory 
without the hassle remember that the real flash is 
called PEROM. 


THEIRS 
Programming 


Apply 
High Voltage 


Pulse Count=0O 


Write Set-up 
Program Cmd 


Reprogram algorithm. 
(Requires pre-write erase.) 


Write Program 
Cmd 


Time Out 100 us 
Write Program 
Verify Cmd 
Time Out 6 us 


Read Data 
from Device 


Last 
Address 
? 


a 


Write 
Read Cmd 


Increment 
Address 


Remove 
High Voltage 
Program 
Error 
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EDITORIAL 


Engineering goes on and on 


Jesse H Neal 

Editorial Achievement Awards 
1937, T981*(2)..1978 (2). 

1977, 1976, 1975 


American Society of 
Business Press Editors Award 
1988, 1983, 198] 
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As I glanced through a recent issue of National Geographic maga- 
zine, I realized that much of what one civilization passes on to 
another is its engineering artifacts. Thus, today we have the great 
pyramids of Egypt, the castles of northern Europe, the Great 
Wall of China, and the lost cities of the Americas. Other examples 
abound. 

Certainly some literature and art are left behind, but even those 
remaining links with old civilizations often depend on science and 
engineering techniques, such as ceramics and metallurgy. Although 
many of those techniques and technologies were crude, they teach 
us a lot about the people who used them. The point is that without 
good engineering skills, such remains would be long gone. 

Engineers today have reason to be proud because another one 
of their creations will last for a long, long time. The Voyager 2 
spacecraft, which has just completed its mission to Neptune, em- 
bodies electrical, electronic, mechanical, and chemical engineering 
technology that may well live to the end of the universe. In all 
likelihood, this artifact of 1970s engineering will be continuing on 
its silent voyage as the sun turns into a red-giant star and inciner- 
ates our solar system. To date, the only permanent records of 
man’s existence in the solar system are _ several small 
spacecraft—Pioneer 10 and 11 and Voyager 1 and 2. 

Although it is doubtful that any other civilization will come across 
these mechanical space travelers, we can wonder about the reaction 
at such an encounter. Just in case such a meeting occurs, the 
Pioneer spacecraft incorporate an engraved plaque that describes 
where this work of ancient engineering originated. Voyager 2 car- 
ries a recording of sounds ranging from whale songs to music by 
Chuck Berry. 

We offer our congratulations to all the engineers, scientists, and 
technicians who worked on these spacecraft. 


Visit us at Wescon 


An enjoyable part of working'on EDN is visiting and talking with 
readers. If you’d like to meet an EDN editor to talk about new 
technologies, products, standards, software, careers, your com- 
pany, or anything else that involves engineering, stop by Booth 


806. Editors will be available between 1:30 and 4:30 pm on Tuesday . 


and Wednesday. 


Jon Titus 
Editor 
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Actel Field Programmable 
Gate Arrays. 
Let’s face it. When it comes 
to programmable ASICs, greed 
is just good engineering. The best 
engineers are always hungry for 
more. More logic. And more differ- 
ent kinds of logic. All on one chip. 
More is exactly what 
you get with Actel’s ACT 1 field 
programmable gate arrays. 
They’re a whole new tech- 
nology designed specifically for © 
logic integration. Not just another 
brand of EPLD, PAL, or LCA" 


chip. They combine a true chan- 


neled gate array architecture with 
Actel’s revolutionary PLICE" 
antifuse programming element— 
resulting in 85% gate utilization. 
Guaranteed. 

But you not only get more 
gums §=with Actel, you alsc 
get less. Less work, 
thanks to 100% 
automatic place 
and route. Less 


Actel's complete logic solution includes the Action Logic” 
System (ALS) software, a programming module, and 
1200- or 2000-gate ACT 1 programmable gate arrays. 


EDN November 9, 1989 


design entry, withover 150 standard 3,000 PLD/LCA gates, and our 
logic functions inthe ACT\1 Macro _2,000-gate array the equivalent of 


Library. Less design time, with 6,000 PLD/LCA gates. And even 
100% observability of internallogic higher densities are on the way. 
signals. And less time to market, So the next time you feel the 
with finished parts in hours, not need for greed, turn to Actel. 
weeks or months. Call 1-800-227-1817, ext. 60 

Not to mention much less today for more information and a 
cost, with no NRE. As in zero. free demo disk. 


And the Actel design system 


is flexible. It works with popular 
workstations like SUN;"Apollo;"and =— (oe Ey] 
Sarno alltel lll deel 


386 PCs; and popular design soft- 


ware like Viewlogic; Orc AD) Risk-Free Logic Integration 
Mentor,‘and Valid™Our 1,200-gate | 

1 trademarks of Actel Corp. PAL LCA, Viewlogic, OrCAD, Mentor, Valid, SUN, and Apelle‘are all rademarks 
array holds the equivalent of Sheumese traaecon cree Wbloclbde taccitdaciocase: 
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SONY TAK 


COMMITMENT TC 
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FAST CACHE. 


Cache memory for Inte! 80386. 
Also standard SRAM line 
down to 8K x 8 @ 20 ns, 


16K x 4 @ 15 ns. 


What you see here is a 
demonstration of Sony's intense 
commitment to your each and 
every SRAM need. 

A commitment made even 
more impressive by the fact Sony's 
only been engineering and pro- 
ducing SRAMs for just over five 
years. 

And when you consider we're 
pouring all our resources into 
SRAM technology—including a 
new production facility in Naga- 
Saki, Japan—this demonstration 
merely hints at the Sony SRAM 
technology yet to come. 


Ultra-high speed cache. latch, memory and transceiver 
Via a unique 0.8-micron within one IC. Ready for user 
process, Sony configuration 
Covers your as either an 

fast processor MODEL CONFIG. SPEED (ns) PACKAGE 8k x 16-bit 
cache-memory memory or 


as two 4k x 16- 
bit memories. 
second, 


needs two 
distinct ways. 
First, there’s 


CXKO863AP BK x8] 20/25/35 | DIP 300 mil 
CXKo863Ad 8BKx8] 20/25/35 | SOJ 300 mil 
CXK5466P 16K x 4 15/20 DIP 300 mil 
CXK9466J 16K x 4 15/20 SOJ 300 mil 


our Model se — consider our 
CXK7701} ae new ultra-high 
se eened spe- dc cob = sg 
cifically for the capabilities. 
Intel 80386. As you scan the chart above, 
This application-specific keep in mind even higher speeds 


memory (ASM) combines address will be available soon. 
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» ITS SRAM 


THE EXTREMES. 


Ultra-high density. Nowhere else will you find a 
pony solves your board-space greater choice: 100/120/150-ns, 
problems with three new 1-Mbit 10/85-ns and 35/45/55-ns speed 


es ees ia HIGH-DENSITY SRAMS figures. 
Ae oy MODEL CONFIG. SPEED(ns) PACKAGE | Sony SRAMS 
Ei eae CxK581000P | 128K x8] 100/120/150 | DIP 600 mil cover the 
: CxK581000M | 128K x8| 100/120/150 | SOP 525 mil 
CMOS technol [oxcssioor | waxxel 70785 | oP 600m agen scan 
xX mi : 
ogy. Configured | cxkssiooim 70/85 | SOP 525 mil 


as 128K x 8 bits. 

32-pin DIP and 

surface-mount plastic packages. 
And not only do Sony 1-Mbit 

SRAMs maximize board space, 

but process speeds as well. 


sony offers 
well over one 
hundred SRAM 
solutions, covering the entire per- 
formance spectrum. 

All competitively pnced, all 
shipping now. 
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MEGA MEMORY. 

One-meg SRAM line includes 
128K x 8 @ 100/120/150 ns, 
128K x 8 @ 70/85 ns, 

128K x 8 @ 35/45/55 ns. 


50 call Sony with your most 
demanding SRAM spec. 

We'll go to the extremes to 
deliver. 

For complete details, call Sony 
at (114) 229-4190 today. Or wnite 
pony Corporation of America, 
Component Products Company, 
10833 Valley View Street, Cypress, 
California 90630, Attention: 
semiconductor sales. FAX (714) 
229-4285, 


SONY. 


Sony is a trademark of Sony Corporation. Intel 
is a trademark of Intel Corporation. 
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American engineers in Japan: 
Getting by with a little help 


from their friends 


Gary Legg, Special Projects Editor 


American engineer Sue Galatz ex- 
pected some surprises last year, 
when she spent six months working 
in Japan and living with a Japanese 
family. And right away, at one of 
her first dinners with her hosts, she 
found something strange—“a clear, 
long, very slender thing’”—in her 
soup. Eyeing the object warily, but 
bravely and dutifully prepared to 
eat it, she politely asked what it 
was. “Oh,” said the Japanese 
mother, “It’s a whisker from a cat- 
fish.” 

With a falling face that betrayed 
her queasy stomach, Galatz looked 
to the woman for a sign that she 
might be joking. Hitomi Shimase 

laughed and confirmed that she 
was; the “whisker” was really a 
fish’s fin, a marginally better but 
somehow more acceptable delicacy. 
“She had spunk,” Galatz says of her 
new “mom.” “I knew right then we 
were going to get along just fine.” 
And fortunately the two women 
did get along just fine, because life 
in Japan was so unfamiliar, so very 
| foreign, that day-to-day coping re- 
. quired resources an 
individual might 
have difficulty mus- 
tering. With the 
help of her Japa- 
nese hosts, how- 
ever, Galatz 


managed nicely; when she returned 
to America four months later, leav- 
ing the warmth of her new “family,” 
she says, was one of the hardest 
things she had ever done. 

Others from Galatz’s home base, 
a Tektronix pe-board manufactur- 
ing facility in Forest Grove, Ore- 
gon, report similar experiences. 
Since 1985, Tektronix has sent ten 
engineers to Japan in an exchange 
program with NEC Toyama, a sub- 
sidiary of the Japanese NEC Corpo- 
ration. (See EDN, October 26, 
1989, page 59.) Assignments begin 
with two months of intensive Japa- 
nese language study and end with 
four months of engineering work. 

Japanese work conditions are 
harsh, the Tektronix engineers dis- 
covered, and Japanese customs can 
be bewildering, but the Japanese 
people are friendly and animated 
once you get past a typical quiet 
reserve. The “home-stay” aspect of 
the exchange program (Americans 
live with Japanese families in Ja- 
pan, and Japanese engineers live 
with American families in Oregon) 
offers not only assistance in adapt- 
ing to a different culture, but also 


This article is the third in a series about 
engineering in Asia. It’s the second of two 
articles about American engineers living 
and working in Japan. 
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Sue Galatz relaxes with her Japanese host ‘‘sis- 
ters,’ Akemi and Mari Shimase. 
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opportunities for intimate glimpses 
of that culture. 

Galatz, for example, was amazed 
to learn that her host couple had 
become engaged on their second 
date but didn’t kiss until six months 
later. She was further surprised 
that even after 13 years of marriage 
the couple still would not display 
affection in front of others. Only af- 
ter Galatz had become very close 
to them, and only after a great deal 
of teasing and coercion, did she fi- 
nally persuade them to hug for a 
snapshot. They agreed only on the 
condition that she never show any- 
one the picture. 

For Japanese engineers living in 
Oregon, the situation was reversed. 
Every time Hidebumi Ohnuki’s 
American host couple hugged or 
kissed in his presence, he was em- 
barrassed. “I was very uncomfort- 
able,” he says. “We don’t have that 
[in Japan].” Ohnuki will hug or kiss 
his own wife only in private. 

Thirty seven at the time of his 
exchange assignment in 1986, 
Ohnuki lived with American “par- 
ents” who were only a few years 
older than he was. In general, NEC 
exchange engineers are consider- 
ably older than their Tektronix 
counterparts and are much more 
likely to be married. All the ex- 
change-program participants com- 
plete their six-month assignments 
apart from their families, but of the 
ten American engineers sent to Ja- 
pan by Tektronix, only one was 
married at the time. Most of the 
Americans have been in their early 
to mid-twenties. 

The Japanese reluctance to dis- 
play affection, the Americans dis- 
covered, is actually part of a more 
general trait: a conditioned aversion 
to showing honne, or true feelings. 
When Galatz was shown the 
Shimase family photo album soon 
after her arrival, she was startled 


to see unsmiling faces in all her 
hosts’ wedding pictures. “Weren’t 
you happy?” she asked. “Of course,” 
came the reply. “Then why aren’t 
you smiling?” Hitomi responded 
with a pause and a puzzled “Oh,” 
as if she had to carefully consider 
the ramifications of such odd behav- 
ior. 

Hitomi’s reaction to her mother’s 
death further bewildered Galatz, 
who only a few months earlier had 
lost her own mother and still felt 
an acute sense of loss. Hitomi, how- 
ever, displayed no emotion what- 
ever over the loss of her own 
mother. She came home from her 
mother’s deathbed, Galatz recalls, 
and there were “no tears, nothing— 
nothing at all. She sat down, ate 
watermelon, and went to bed.” 

For Mary Mollison, a Tektronix 
engineer who participated in the ex- 
change program in 1987, the ab- 
sence of displayed affection was 
most unsettling at the time of Obon, 
a festival in which Japanese visit 
the graves of their ancestors. On 
this particular occasion, the ex- 
tended family of Mollison’s home- 
stay “dad”’—three siblings, their 
spouses, and their children—had 
come from all over Japan to gather 
in Mollison’s hosts’ home. “They 
don’t see each other very often,” 
Mollison says, and yet, when the 
family members met, they merely 
“got down on the tatami (mat) and 
gave a huge, big bow—no hugging, 
no kissing. I’m from a family that’s 
very open, very demonstrative,” 
Mollison continues. “I was very up- 
set.” 

Surprises at foreign customs and 
attitudes weren’t limited to the 
Americans, however. Some com- 
mon American situations were diffi- 
cult for the Japanese hosts to grasp. 
The American melting pot, for ex- 
ample, when considered by mem- 
bers of a society that is virtually 
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homogeneous, is a strange and 
sometimes amazing concept. “To 
tell them that my father is from Ro- 
mania and my mother is from It- 
aly,” says Galatz, “just blows them 
out of the water.” 

Galatz also had difficulty explain- 
ing that she was adopted, because 
adoption is virtually unheard of in 
Japan. First, she says, “I got out 
my huge dictionary, because the lit- 
tle one I carried around with me 
didn’t have ‘adopt’ in it.” When that 
didn’t work, she resorted to draw- 
ing pictures—first a pregnant 
woman, then a baby, and finally a 
set of parents. “They didn’t get it 
for a while,” she says. 

Taken individually, things such 
as language difficulties and unfamil- 
lar customs weren't particularly 
bothersome to the Americans. 


Sue Galatz prepares to eat kaiseki ryori, the 
traditional food of the Kyoto area. With her is her 
host “mom,” Hitomi Shimase. 
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mod mM appliances. 


Their engineering work was famil- 
lar to them, and their host families 
kept them from feeling isolated in 
the foreign culture. In combination, 
however, language, customs, and 
social pressures—to hide feelings, 
for example, and to suppress indi- 
viduality—created some stress. 

Pressure to conform is strong in 
Japan; it’s expressed by the oft- 
quoted saying: The nail that sticks 
up gets hammered down. And _ no- 
where is this more true, the Ameri- 
can engineers found, than in the 
workplace. You work as a team, not 
as individuals; you know your place, 
and you stay in it. 

For Mollison, an important cop- 
ing mechanism was to keep her 
quintessentially American traits— 
assertiveness and confidence—and 
to freely express her feelings. If 
this behavior seemed unusual to the 
Japanese, it was at least acceptable. 
According to Ross McLaughlin, an- 


other Tektronix exchange engineer, 
“They expect it. If you try to be- 
come too Japanese, they resent 
that. They realize you’re different.” 

Similarly, the Americans learned 
to accept some Japanese attitudes 
that they couldn’t subscribe to 
themselves. Mollison, for example, 
now married but single while in Ja- 
pan, found some attitudes toward 
marriage simply baffling. Arranged 
marriages, for example, although 
no longer the norm, still occur in 
Japan; marriages of convenience, to 
a “suitable” breadwinner or home- 
maker, are common. When Japa- 
nese friends suggested that Molli- 
son’s inability to understand such 
customs is because she’s American, 
her response was, “You got that 
right!” 

“My heart doesn’t allow me to un- 
derstand it,” Mollison says. Nor 
does she understand the common 
practice of Japanese families living 
apart, sometimes for several years, 
when the husband, who is almost 
always the main breadwinner, gets 
a job transfer. Although she has 
good memories of her time in Japan, 
she would “never do it again” now 
that she’s married. “I’d have to 
have my family over there,” she 
adds. 

One source of stress for the 
Americans was simply being differ- 
ent from everyone else. As far as 
they know, the Americans who 
work at NEC Toyama—two at a 
time—are the only non-Japanese in 
Nyuzen, the city of 30,000 people 
where they live. They stand out so 
distinctly that children would point 
and cry out, “gaiin!,”as Galatz rode 
her bike to work. 

Being so obviously a gaijin (for- 
eigner) created more tangible prob- 
lems, too. Mollison and a male 
friend were refused admittance to 
ten different restaurants in Kyoto, 
a fact she attributes to racial preju- 


69 


70 


dice. McLaughlin’s host family had 
difficulty finding vacation hotel ac- 
commodations whenever they men- 
tioned a gaijin would be with them. 

Just dealing with things that 
were different required extra men- 
tal energy, and one thing the 
Americans found very different was 
the Japanese food. Although they 
loved most of it, there were a few 
things they didn’t: natto (fermented 
soybeans connected by “a kind of 
goo”), fish heads (sour, with staring 
eyes), and a typical breakfast (rice, 
raw egg, and fish). “If you don’t 
like fish,” Mollison says, “do not go 
to Japan.” You can escape eating 
raw fish, though, according to 
McLaughlin, and for a break—in 
the large cities, at least—you can 
even find American fast food. After 
a prolonged diet of Japanese cul- 
sine, McLaughlin says, “a Big Mac 
never tasted so good.” 

But Japanese tastes are expand- 
ing, the Americans found. Spa- 
ghetti, for example, is popular, per- 
haps because noodles are a tradi- 
tional Japanese staple. Japanese 


pasta sauces tend to be sweet, how- | 


ever; when Mollison made a sauce 
from her favorite recipe, using to- 
matoes, olive oil, and basil, her 
home-stay family didn’t like it. 
Galatz, on the other hand, cheer- 
fully concocted a sauce from ingre- 
dients at hand—ketchup, mostly— 
and her family loved it. 
McLaughlin introduced his family 
to breakfast cereal, a food they con- 
tinue to enjoy. In general, however, 
the Japanese host families didn’t 
distinguish breakfast from other 
meals; anything left over from din- 
ner the night before—noodles, 


steak, even pizza—was likely to- 


find its way to the breakfast table. 

Food, especially Western food, is 
expensive in Japan. Beef costs as 
much as $70 to $90 a pound, accord- 
ing to Galatz, and cantaloupes sell 


for $60, or $10 a slice. Cantaloupes 
are so rare, in fact, they’re some- 
times given’ as gifts or as game- 
show prizes. 

Even beer is expensive—about 
$3 to $6 a bottle in bars. Surpris- 
ingly—to Americans, at least—you 
can buy beer in vending machines. 
Not surprisingly, considering their 
Japanese sources, the machines are 
state-of-the-art marvels, complete 
with digital displays for the amount 
of money you’ve deposited and tim- 
ers that prohibit sales after 11:00 
PM. 

Housing is expensive in Japan, 
too, largely because of a space 
shortage. The country is smaller 
than California in area, but its 
population is roughly half that of 
the entire US. For a four-bedroom, 
2500-square-foot apartment in To- 
kyo, a friend of McLaughlin paid a 
monthly rent of $12,000. Such large 
quarters are unusual, however; by 


Ross McLaughlin models traditional Japanese 
garb—a yukata (a somewhat informal kimono), 
geta (Sandals), and sensu (fan) with his host “‘dad”’ 
(more like a big brother), Haruo Shimizu. The attire 
is typically worn in public for special occasions, 
although some people wear it daily. 
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American standards, says 
McLaughlin, most apartments in 
Tokyo are “rabbit hutches.” Even 
so, they’re expensive enough that 
most city workers face long com- 
mutes from more reasonably priced 
areas. 

Nyuzen, where all the Ameri- 
cans’ host families lived, is a small 
city in an uncrowded area, so hous- 
ing is roomier and more affordable. 
It’s still far from cheap, though; 
McLaughlin cites as an example a 
2200-square-foot house valued at 
$360,000. 

Japanese homes contain plenty of 
electronic items, the Americans dis- 
covered, but few modern appli- 
ances. Stereos, VCRs, and large, 
feature-laden TVs are common; 
dishwashers, garbage disposals, 
and clothes dryers are not. Practi- 
cally every home has an automatic 
rice cooker, but few have micro- 
wave ovens. Most homes contain 
lots of “stuff’—much of it trinkets 
and souvenirs given as presents by 
friends. 

The Americans’ home-stay fami- 
lies were close, and the fathers 
played a more active role than many 
Japanese fathers do. Galatz’s “dad,” 
40-year-old Akiyoshi Shimase, was 
usually home from work by 7:30; on 
his arrival, the female household 
contingent—his wife, his 6- and 10- 
year-old daughters, and Galatz— 
would gang up on him in playful 
banter. For McLaughlin, the first 
order of business after work was a 
sumo wrestling match with his 
eight-year-old “brother,” Kendai. 

Since the engineering exchange 
program’s inception in 1985, its par- 
ticipants have empirically deter- 
mined what kinds of families are 
best suited as hosts. The Japanese 
families now involved seem to be 
somewhat American in outlook, 
with actively involved fathers, for 
example, and mothers who may 
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hold jobs outside the home. Neither 
Galatz’s nor McLaughlin’s home- 
stay mother fits the stereotypical 
mold of a homebound Japanese 
wife. Galatz’s likes to drink whiskey 
and water and play pachinko, and 
McLaughlin describes his, a former 
nurse, as “a wild one, really crazy, 
really off the wall, really excitable.” 
Galatz recalls McLaughlin coming 
to work soon after their arrival in 
Nyuzen and saying, “I can’t believe 
her! She talks two inches from my 
face!” 

Yet along with the high spirits 
come stability and calm. The fami- 
lies’ greatest benefits to their for- 
elgn guests, the Americans agree, 
were their constancy and their re- 
ceptive ears. “I wanted to be in an 
environment where things were 
common to me,” says Galatz, 


ros! offers opportunities 
pses of the Japanese culture. 


“where if someone asked me some- 
thing, I knew there wasn’t a hidden 
agenda. When you're at work,” she 
adds, “you have to mind your P’s 
and Q’s constantly. If you say some- 
thing wrong to somebody... ” 

“On the days when you come 
home,” Galatz continues, “and 
youre tired and ready to tell every- 
body off at work, and there are the 
kids greeting you at the door and 
a home-stay mom _ [to talk 
to]... it’s just like having your 
own family again.” 

“You grow very close to them,” 
says Mollison. “They’re the one 
thing you can rely on to get you 
through things.” Leaving her home- 
stay family at the end of her assign- 
ment, she says, brought “the most 
sickening feeling I’ve ever had. I 
sobbed for hours.” 

Leaving was equally difficult for 
Galatz and McLaughlin. “The last 
day,” says Galatz, “I came down- 
stairs, and the 10 year old had made 
me a huge banner, and there were 
balloons all over the kitchen. We 
all sat at the breakfast table and 
eried.” 

“You just can’t thank them,” con- 
tinues Galatz. “You don’t know the 
correct Japanese to express how 
you really feel. You can just say 
thank you so many times, and you 
feel you still haven’t done it 
enough.” 


Article Interest Quotient 
(Circle One) 
High 512 Medium 513 Low 514 
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The 20 GHz Tek 11800 Series 
Digital Sampling Oscillo- 
scope: More sampling 
heads, 30 times more chan- 
nels, 1 ps repeatability and 
.01 ps sample interval are 
Way out front in meeting your 
unique needs. 


If you really want to leverage the 

full power of high-resolution, high- 

frequency measurements — now 

and in the future—the lek 11800 
eries is the only real choice. 

Only the 11800 offers you more 
than four airect channels of signal 
acquisition, plus TDR. Here, with 
the modularity of the 11800, you 
can expand to 136 channels— 


THE BIGGEST HEAD 


without multiplexing. 

Only the 11800 offers more than 
a hanaful of sampling heads. 
We've introduced six within six 
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COMMIT TED TO EXCELLENCE 


Satisfy everyone with Toko’s new ultra-compact 
universal input switchers. 


AC 
<o INPUT | RATED om ee 
VOLTAGE | POWER | OUTPUTS | H 


WOW] 1 (3.8 67 24 
Mw | 86-264 | Iw | 3 1.0 43 24 
Her (eeieu[ sory soar a) 


MW | 85-132/| 50W 10 61 37 
MW 170-264*| 100W 1.6 7.8 4.4 


ry us for size! Toko’s new MOSFET 

power supplies are the smallest 

switchers in their class— with power 
densities to 2.45 watts per cubic inch and 
15, 30 and 50-watt models that stand a 
miniature 1” high. 


Toko satisfies your need for smaller size 
without sacrificing power. Utilizing our 


Best of all, Toko offers these power sup- 
plies at prices so low that they compete 
with larger, conventional supplies. Our 
two-year warranty backs our commit- 
ment to high performance. 


More power and less space...at the right 
price. Ask about our Free Sample 
Evaluation Program. For a free power 


broad experience in inductor tech- supply guide and to discuss your own 

nology, we engineered these new Universal 85-264V. Input on MW 15 and 30 special fequineriieae contact 

power supplies with MOSFET switching ¢ 80% Efficiency Toko America, Headquarters and 

circuits and switching frequencies over ° FCC Class B Midwest Branch (708) 297-0070; 

100kHz. e Designed to Meet UL & CSA East Coast Branch (203) 748-6871; 
@ Thin, Eurocard, Flex Power Method Southeast Branch (205) 772-8904; 


Additionally, our state-of-the-art “wireless” — -Jumper selectable. 
copper thin film transformer design helps West Coast Branch (408) 432-8281. 


achieve lower switching noise, greater e® a 
efficiency, and eliminates the chances «ie ~ 
of an open winding or a short. 4 ew aaa) 
ne 5 Pea TOKO AMERICA, INC. 


To ensure reliability, loko features _— Sane 
105°C electrolytic capacitorsand i. ". ~>) Your strategic partner... 
20% derating of all 4 OP ee, 4 _ for all the right reasons. 
components. | 


Toko’s MW50 stands only 1” high. Its 85% smaller 
in total volume than Computer Product's PHB-719. 


TECHNOLOGY UPDATE 


Despite their frus- 
trating package di- 
versity, the need 
for increased cir- 
cuit density and 
device pin count 
will probably force 
you to incorporate 
fine-pitch, surface- 
mount devices in 
your next design. 


Richard A Quinnell, 
Regional Editor 
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SURFACE-MOUNT-TECHNOLOGY UPDATE 


Fine-pitch SMT needs 
shrewd pc-board design 


4 ether or not you have 
experience using surface- 
mount plastic leaded-chip 
carriers (PLCCs), your 
: design work is going to 
Recon more complicated. To attain the 
circuit densities new designs will need, 
your circuit boards will most likely in- 
clude fine-pitch devices, and using those 
devices will require a good deal of extra 
work. 

Fine-pitch packages are packages 
with lead pitch (center-to-center spac- 
ing) of =25 mils. Manufacturers devel- 
oped fine-pitch package styles to over- 
come the pinout limitations of the older 
surface-mount-technology (SMT) pack- 
ages, such as PLCCs and small-outline 
IC (SOIC) packages. 
PLCCs and SOIC pack- 
ages feature lead-pitch 
settings of 50 mils. Be- 
cause of practical restric- 
tions on package size, 
lead pitch determines the 
device’s maximum possi- 
ble lead count. PLCCs, 
for example, can have no 
more than 84 leads. 
SOICs are even more 
limited; their use is con- 
fined to MSI (medium 
scale integration) func- 
tions such as those found 
in 14- or 16-pin DIPs. 

Fine-pitch packages 
get around these lead- 
count limitations by re- 
ducing lead pitch. The 
lead pitch can be 25, 20, 
15, 12, or 10 mils, result- 
ing in packages that 
sport as many as 524 


leads. Package styles that fall into the 
fine-pitch category include the quad 
flatpack, the plastic quad flatpack, and 
ICs designed for tape automated bond- 


ing. 


Fine-pitch standards are broad 


Unlike the more established package 
styles, fine-pitch packages lack a consis- 
tent set of design rules for creating cir- 
cuit boards. Fine-pitch standards do ex- 
ist, but many industry experts and 
board manufacturers claim that those 
standards are too broad. The result of 
these broad standards is a plethora of 
similar-looking packages whose vari- 
ations seem minor but are actually very 
significant. 


As PLCCs replace DIPs, they’re replaced in turn by fine-pitch de- 
vices. Companies such as Zilog, with its Z80 family, are providing 
a full range of package styles for their ICs. 
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STD Bus 
Software Challenge: 


CyBIT’s C-Engine vs STD-DOS 


C-Engine Features: 
¢ Borland Turbo C Professional Package 
¢ Source Level Debug on STD Bus CPU 

¢ Efficient Embedded System Code 


Harness the power of Borland’s Turbo C Professional 
Package for your STD Bus development system. Develop 
your code on a PC, then try it out on Cubit’s powerful 
80186 based CPU. The C-Engine allows you to run the 
Turbo C debugger right on our CPU board. 


Turbo C includes the compiler, assembler, editor, source 
level debugger, error checking with built-in Lint and a 
large library of functions with source code. Code runs 
faster and is more compact than code written with leading 
competitive C compilers. Thorough documentation gets 
you started fast. 


Cubit’s C-Engine includes our Mode! 8600 CPU board 
with a 10 MHz 80186 microprocessor, Turbo C Professional 
Package, a serial interface board and all necessary inter- 
facing software including automatic ROM generation for 
only $995. You will have all the tools needed to produce 
fast, efficient ROM based code, which 
may be run on our $595 Model 8600 
CPU without any additional software. 


C is the language of choice for 
computer control professionals. 
Cubit makes it easy and 
inexpensive to run on STD Bus. 


CuB 


340 Pioneer Way 
Mountain View, CA 94041-1577 
Telephone: (415) 962-8237 


STD-DOS: 
¢ Fills Surplus Memory! 
¢ Helps Spend Your Budget! 
¢ Runs Flight Simulator! 


Where’s the Disk? DOS stands for Disk Operating Sys- 
tem, but few embedded control applications use a disk. 
You waste dollars, memory and system speed for functions 
that few embedded control systems need. 


Real OEM’s Don’t Use DOS. You want to use DOS as a 
development tool, but when you complete your develop- 
ment, DOS sticks around. Since your application runs 
under DOS, you will need to ship DOS with every system. 
OEM's can save big money by ditching DOS. 


DOS is great if your system needs to run Flight Simulator. 
But for embedded control system development, keep DOS 
on your PC where it belongs. Cubit’s C-Engine lets you 
develop code using DOS and Turbo C on your PC, while 
keeping the final code fast, clean and without DOS clutter. 


DIVISION 

OF 
PROTEUS 
INDUSTRIES 


MS is a trademark of Microsoft Corp. 
Turbo C is a trademark of Borland International, Inc. 


FAX: 415-965-9355 
Telex: 797377 PROTEUS USA 
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A good example is the flatpack. 
The two versions of this package 
style are the quad flatpack (offered 
by Japanese companies) and the 
plastic quad flatpack (offered by US 
companies). The Japanese version, 
under the EIAJ (Electronic Indus- 
tries Association of Japan) stan- 
dard, offers a mix-and-match set of 
package sizes and lead pitches. 
Packages may have an edge length 
of 14, 20, 28, or 40 mm with lead 
pitch of 1, 0.8, 0.65, or 0.5 mm. The 
US version, under the JEDEC 
standard, has a fixed lead pitch of 
25 mils; package size varies with pin 
count. 

Even with packages of the same 
size and lead pitch, variations may 
exist. Some devices have leads that 
drop straight from the package to 
the board; others have leads that 
extend from the package at an an- 
gle. The resulting difference in foot- 
print position is comparable to the 
size of a fine-pitch solder pad. 

The result of all this variation be- 
comes apparent when you begin 
board layout. Surface-mount de- 


Fine-pitch devices go beyond the limits of older SMT packages by providing more I/O 
capability. This gate-array package from Mitsubishi, for example, has 208 leads—an I/O 
capability that was once the exclusive territory of pin-grid arrays. 


vices, especially fine-pitch devices, 
require precise board design. The 
size, shape, and placement of solder 
pads on the board have a great im- 
pact on the yield and reliability of 
SMT circuit boards. Pads that are 
too small result in unreliable con- 


- Can your CAD system handle SMT? 


Before you begin your SMT design, make sure that 
| your CAD system can deal effectively with SMT 
_ packages. Jim Blankenhorn, president of SMT Plus, 
suggests that you check the following features of 


nections; pads that are too large en- 
courage formation of solder bridges. 
A .005-in. misorientation during 
part placement may cause the leads 
of a high-pin-count device to fall be- 
tween rather than on the pads. 

All isn’t lost, however. You can 


on both sides of the board. This capability lets 
you place passive components underneath ICs. 
Component size—You should be able to han- 
dle devices that have as many as 1000 leads. 


_ your CAD: 
_ @ Grid size—Because of the wide variety of lead 
pitches in use, in both metric and standard 
‘measurements, your minimum grid size should 
_ be S1 mil. You should also be able to handle 
- multiple-grid routing to accommodate a combi- 
nation of package styles. 
Vias—You should be able to create blind and 
buried vias in addition to conventional ones. 
_ Make sure your system doesn’t automatically 


Pattern shapes—You should be able to create © 


odd-shaped patterns for solder pads and refer- 
ence markers. 

Test points—You should be able to create and 
verify test pads—a bare solder pad with no 
associated component. 

Pad patterns—Make certain that the solder- | 
pad patterns in your library correspond to the 


part you'll be using and not to a generic stan- _ 


dard. 


place a through via for each lead—you won't 


necessarily need them. 


_ Component placement—You should be able 


lengths. 


to stack components as well as mount them 
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Other helpful CAD capabilities include coo - 
pedance simulation and the ability to measure trace _ 
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take steps during the design phase 
to increase the odds of successful 
manufacturing. The first step is to 
become familiar with your board- 
manufacturing capability. 

Manufacturing variables such as 
solder-paste chemistry, part-place- 
ment accuracy, and even the direc- 
tion the wiper blade moves when 
applying solder paste can dictate 
board-layout details. As a result, 
board manufacturers have devel- 
oped design guidelines based on 
their processes and equipment. 
These guidelines cover topics such 
as pad dimensions and geometry, 
preferred component orientation, 
and spacing between vias and sol- 
der pads. 

Knowing your manufacturing ca- 
pability also enables you to leave 
enough space between components 
for inspection and rework access. 
You may also find that you need 
to put reference markers on the 
board so that vision-based place- 
ment systems can accurately posi- 
tion parts on it. 

Another step you can take is to 
make sure that your pad-layout pat- 
terns match the lead spacing the de- 
vices you'll be using. If you use the 
empirical approach and measure a 
representative device that you’ve 
purchased, make sure your manu- 
facturing department uses the same 
source of supply. Devices from dif- 
ferent manufacturers may be in 
specification and still require differ- 
ent pad patterns. Instead of meas- 
uring each device, you could simply 
buy layout patterns. For example, 
SMT Plus, an SMT training com- 
pany, offers a handbook ($99.95) 
with pad-layout geometries for 
_- more than 100 SMT devices. 


Board layout affects reliability 
Parts layout can also affect your 
board’s manufacture. From a sig- 
nal-performance standpoint, it’s de- 
sirable to arrange intercommunicat- 


80 


#,¢ eae 


An even distribution of thermal mass is one of the keys to successful SMT board design. 
The even distribution allows more uniform heating of the pc board during soldering. (Photo 


courtesy Solectron) 


ing parts as close together as possi- 
ble, but an uneven placement of 
parts can cause poor manufacturing 
yields. Such placement results in 
uneven heating of the board during 
soldering, causing thermal stress, 
overheating of smaller components, 
and insufficient heating of large 
components. Tombstoning and un- 
reliable solder joints can often re- 
sult. To ensure proper soldering, 
design your board so that its ther- 
mal mass is evenly distributed. 

Finally, consult your test depart- 
ment to determine their need for 
test pads. The leads on fine-pitch 
devices are easily damaged, so the 
test department may not be able 
to probe the package leads to pick 
up their test signals. Because SMT 
devices don’t require a via for each 
lead, the signals may not appear on 
the back of the board, either. Cir- 
cuit traces may be buried on an in- 
ner layer or may be too small to 
probe. Therefore, to make your de- 
sign testable, you’ll need to place 
test pads on your critical signal 
lines. 

If your company is just starting 
to use surface-mount technology, 


you may wish to try contract board 
assembly. Experienced contract as- 
semblers—such as_ Flextronics, 
Jabil Circuit Co, SCI Manufactur- 
ing, and Solectron in the US—have 
well-characterized processes and 
are familiar with their sources of 
supply. Each company has design 
guidelines optimized for its produc- 


tion capability. 


If you are setting up your own 
SMT production line, plenty of help 
is still available from professional 
organizations that offer information 
and guidance. The Surface Mount 
Technology Association (SMTA) is 
a nonprofit society that provides 
education on SMT. The Association 
works through local chapters that 
hold monthly meetings, sponsors an 
annual technical symposium, and 
publishes a quarterly journal. You 
can obtain general design guidelines 
and information on standards from 
the Institute for Interconnecting 
and Packaging Electronic Circuits 
(IPC). 

For more immediate help, try a 
phone-in service. The Surface 
Mount Network (New Britain, PA, 
(215) 348-7033) serves as an infor- 
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Experience makes the difference 


Raytheon’s experience gives you the winning ECL combinatio 


Raytheon’s ECL array family 
performs at a fraction of the power 
of competing ECL technologies. 
Proven ECL logic arrays are denser 
than 1.5 micron CMOS arrays. 


CJ Here now: ECL arrays witha 
proven track record. Raytheon’s 
extensive experience in design, 
prototype and production devices 
gives you the highest level of 
confidence. 


LJ Highest density: CGA 70E18: 
12,800 equivalent gates 
CGA 40E12: 7,752 equivalent gates 


CGA 1ME12: 4,584 equivalent 
gates and 1280 bits of RAM. 


C1] Performance: Superior speed/ 
power performance—<0.1 pJ; 300 
ps delay; 300 pW power dissipation 


(typical gate). 


_] Ease of design: Raytheon’s 
contiguous row array topology 
provides a superior design approach 
when compared to fixed position 
cell-based technologies. This 
topology offers greater flexibility 
and ease in macrocell design, 
placement and routing. 


1 Interface capability: I/Os 
compatible with ECL (10 KH or 
100 K), TTL, CMOS, ETL (mixed 
ECL and TTL), and ETC (mixed 
ECL, TTL and CMOS). 


The extensive experience and 
support provided by Raytheon 
mean easy, error-free, and cost- 
effective ECL design for you. 


Raytheon Company 
Semiconductor Division 

350 Ellis Street 

Mountain View, CA 94039-7016 
(415) 966-7611 
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Where quality starts with fundamentals. 
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mation broker, connecting users of 
SMT devices and manufacturing 
equipment with suppliers. Jones 
Futurex (Rancho Cordova, CA) 
sponsors a free SMT electronic bul- 
letin board. You can call the bulletin 
board with a 1.2k- or 2.4k-baud mo- 
dem ((916) 635-8665) to exchange 
notes with other users. 

As designers and manufacturers 
gain experience with fine-pitch de- 
vices, useful industry-wide design 
guidelines are bound to emerge. 
Until then, you'll have to do the 
footwork to find out what works for 
your particular manufacturing envi- 


ronment, but if you devise your own 
guidelines and carefully adhere to 
them, you can produce reliable fine- 
pitch SMT boards. 


Article Interest Quotient 
(Circle One) 
High 515 Medium 516 Low 517 
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~ Thanks {0 Elantec, 


video design engineers | 
-arenolonger worried | 
about going in the red. | 


With its true color 
accuracy, Elantec Qe 
has the video industry f 
seeing red. | 


Bright red. Like © 
never before possible 
with an IC. 


Just like we're extending possi- 
bilities in a variety of applications. 
From disk drives and LANs, to ATE, 
instrumentation and more. 


One of the products that makes 
Elantec red-hot for video equipment 
is our 50MHz EL2020 video ampili- 
fier. It cuts differential phase error 
below 0.02° And reduces differential 
gain error to 0. 02% or less. 


"That means truly superior video characteristics. 


_ Plus you get powerful cable-driving capability. All with less 
cost and less space than previous broadcast-quality solutions. 
For all high-performance applications, look to the full 
family of Elantec high-speed analog products. Including 
everything from amplifiers and buffers, to pin drivers, 

_ comparators and transistor arrays. Elantec, analog that’s 
_ahead of the times. 

_ Free Selection Guide. For a copy of Elantec’s Selection 
Guide, circle the bingo number or write Elantec. 


nek it ared letter day for your designs. 
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HIGH PERFORMANCE ANALOG INTEGRATED CIRCUITS 


| _Elaniec: 1996 Tarob Court. Milpitas, CA 95035. Telephone: (408) 945-1323, Fax: (408) 945-9305 © 1989 Elantec 
aes, Sales: 87 Jermyn Street, London, SW1Y6JD, England. Tel: 44-1-839-3841, Telex: 917835, Fax: 44-1-930-0751 
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-‘It's an “EL-EE-DEE” 


Active layer 
N-Electrode (-) 


(Micron) 
S 35 
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(MIN) 16.0 — 


Anode G) 


LED Capsulamp. As high as 
_ 3,000 med at 20 mA (typical 5°. 
15° half angle). Excellent fora 
variety of applications (see 
below) requiring veryhigh | 
radiance and/or very low power” i. 
consumption. 


power consumplon. 


APPLICATIONS 


© Message Panels 


® Optical Sensors 
(medical or other) 


e Ult high ffi d radi 2 (f b d th . dara shel e 
rahighe iciency andra iance ar beyond tha  - 
of standard LEDs offered by most manufacturers.) © Electronic Instruments 
Variety of pn andi (applies t to ae __ @ Battery Operated Produc ts 
r (consumer or other) 


© F.O. Communication 
, © Automotive Lamps 
Very parent ro pricing for quantity orders. _ @ Office Equipment 


| eterojunction GaAlAs, red Light 
Diodes (LEDs), were developed through 

Mitsubishi Cable Industries’ proprietary epitaxial 
technology. Whether in the form of a chip or an © 
EoGep ulated oe (eapeene) we ° offer: 


$. MITSUBISHI CABLE AMERICA, INC. 


y Optronic Products Division 
_ $20 MADISON AVENUE, NEW YORK, NEW YORK 10022 


a _ PHONE: 212-888-2270, 888-8180 @ Outside NY State 1-800- 262- 6200 
FAX 212-888-2276, 888-9624 
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Object-oriented 
languages and 
techniques are 

starting to change 
the way designers 
think about data 
structures for com- 
plex systems. 


Chris Terry, 
Associate Editor 
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Objects facilitate 
modular, reusable code 


OP (object-oriented pro- 
.gramming) techniques are 
/ by no means new—some of 
them have been around for 
{ nearly twenty years. How- 
ever, it’s only in the last three or four 
years that compiled, rather than inter- 
preted, OOLs (object-oriented _lan- 
guages) have become available. Previ- 
ously, because of the multiple levels of 
indirection inherent in object-oriented 
programs, you traded the convenience 
of an interpreted object-oriented pro- 
gram for a considerable degradation in 
execution speed. But today, because of 
desktop computers’ dramatic increase in 
graphics and computing power, execu- 
tion speeds of compiled object-oriented 
programs compare favorably with those 
of compiled programs written in proce- 
dural languages such as C and Pascal. 

The basic concepts of OOP are rela- 
tively simple, although it’s not so simple 
to apply them in practice. The first, and 
probably most impor- 
tant, concept is that you 
can no longer separate 
your data from the proce- 
dures that manipulate 
the data. 

Procedural languages, 
by definition, emphasize 
procedures, with the re- 
sult that although a data 
structure is defined in 
one place only, the pro- 
gram may contain many 
different procedures to 
manipulate that struc- 
ture. And if you change 
the data structure in the 
course of debugging or 
balancing the system, 


: Directory 


) Graphical sal... 
| laputl vent 


Graphic sable dios... 


you will probably have to change all of 
the procedures in some way. You may 
minimize the number of such procedures 
by using encapsulation, but each proce- 
dure has to know the details of the data 
structure in order to be able to manipu- 
late the structure. 

In an object-oriented program, on the 
other hand, an object is a block of code 
that contains a data structure together 
with all of the procedures that are re- 
quired to create, modify, delete, import, 
or export data elements. In some OOLs, 
these procedures are called methods. 
Other objects do not have to know how 
the data is represented, or how to ma- 
nipulate data elements; if object B needs 
a piece of data contained in object A, B 
merely sends a message to A requesting 
the data element by name. 

This basic idea is not new—the 
Modula-2 language can create such 
blocks of code and can specifically define 
the data that a block may import or 
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The Smalltalk/V graphic interface helps you to build the messages 
that an object (such as this meter panel) will accept and act on. 


Seagate’s ST157 Family 


sO -DREVES 


s the storage 
and retrieval 
device for 

valuable information, a disc drive 
plays a critical role in a personal com- 
puter’s overall operation. Building 
hard disc drives that deliver both high 
performance and high reliability 
requires the same degree of precision 
employed by skilled artists. 

This precision 1s reflected in 
every Seagate ST157 family drive. 
Using our own stepper motor proc- 
esses, each drive is auto-tuned for 
optimum performance every time 
the drive is powered up. 

This 21-49 megabyte 3.5” drive 
family is a skillful blend of perform- 
ance and reliability.With access times of 
28 msec, these drives feature an MTBF 
of 70,000 hours, and are available in 
SCSI, ST412 and AT” interfaces. 

Like the artist who spends years 
perfecting his craft, Seagate has spent 
the past decade mastering the fine 
art of disc drives. For more informa- 
tion on our palette of high quality 
storage solutions, contact your author- 
ized Seagate distributor, or call 

| - Seagate directly at 800-468-DISC, 
Oil painting by | | or 408-438-6550. 


Francis Livingston 
San Anselmo, California 


_ AT isa registered trademark of International Business Machines Corporation. 
Seagate and the Seagate logo are registered trademarks of Seagate Technology, Inc. 
© 1989 Seagate Technology, Inc. 
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export. However, a Modula-2 block 
cannot inherit characteristics from 
other blocks in the way that an ob- 
ject or class can. 

What’s different about an OOP 
language is that an object can be 
an instance of a class of objects that 
share common properties. And 
again, a class can inherit the attrib- 
utes and properties of a more gen- 
eral class. For example, the general 
class VEHICLE might have the 
properties of being able to travel 
from place to place, having a pro- 
pulsion system, and being able to 
carry one or more passengers. Sub- 
classes AUTOMOBILE and AIR- 
PLANE would automatically in- 
herit these properties, and in addi- 
tion would have their own attrib- 
utes. The specific properties of the 
automobile subclass might include 
having four wheels, a_ steering 
wheel, and two or four doors. 

A system function might send a 
message to the AUTOMOBILE ob- 
ject, ordering it to take n passen- 
gers from Boston to New York. 
Checking the validity of the order 
(message) would be the responsibil- 
ity of the procedures (methods) that 
are part of the AUTOMOBILE ob- 
ject, not those of the sending object. 

The class concept is central to 
OOP. A class is a template for creat- 
ing individual objects that behave 


Explore: the bookstores 


For. anyone pho! is pondering any serious work in 

~ OOP, Mark Mullins’s Object-Oriented Program De- 
sign With Examples in C+ + (Ref 1), is lucid and 
readable. In addition to being an excellent starting 
- point for C programmers, the book is also very prac- 
_ tical—the examples are all set in the context of de- 
_ signing a corporate database to track inventory, sup- 
pliers, customers, and employees. Topics range from 
design issues, such as how to design classes and 

_ objects (strategy), to implementation i issues, such 
os how to derive specialized classes from general 
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in a similar manner; and because a 
class is a mechanism for abstrac- 
tion, an object-oriented system will 
have many classes arranged hierar- 
chically. Toward the top of the tree 
you'll find classes with very general 
characteristics that apply to many 
other, more specialized, classes; at 
the bottom of the tree will be the 
classes that inherit some of their 
characteristics from other classes, 
but also have very specific charac- 
teristics of their own. 

Normally, a class inherits charac- 
teristics only from the class immedi- 
ately above it in the hierarchy. 
However, some OOLs support the 
idea of multiple inheritance; that is, 
a class can inherit characteristics 
from several other superior classes 
that don’t necessarily have to be on 
the same branch of the tree. Thus, 
if you create a new object, you don’t 
have to describe all of its character- 
istics—you just have to define the 
ways in which it is different from 
classes you’ve already defined. 

To make effective use of OOP 
techniques requires quite a drastic 
shift in the way we view program- 
ming. Mark Mullin (Ref 1) gives a 
good description of the shift: “...you 
must stop viewing programs as 
large blocks of instructions that 
drive the computer around. Instead 
you are dealing with a world where 


packets of data drive pieces of the 
program around. No longer do pro- 
grams control things; now we deal 
with objects who [sic] do things. 
Control has been distributed to ob- 
jects that send out messages to 
have things done.” 

There are several good reasons 
why you should start experiment- 
ing with OOP, even though it may 
take you several months to break 
free of the viewpoints that are in- 
herent in simple procedural lan- 


guages. One reason is that object- 


oriented techniques reduce the 
number of names (of variables, 
structures, and functions) that you 
have to remember in order to keep 
a clear vision of what’s going on in 
the system. P J Plauger, a chief en- 
gineer at Intermetrics Inc, esti- 
mates that the proliferation of 
names begins to impair your control 
over a C program when program 
size reaches 10,000 to 50,000 lines 
of code. But if you're writing in 
C++, he says, and making full use 
of OOP techniques, the program can 
easily reach 100,000 lines before the 
number of names starts to over- 
whelm you. 

Another good reason for making 
the switch to object-oriented tech- 
niques is that your systems become 
more easily extensible and modifi- 
able as your customers’ needs 


classes, std how io implement constructor and c 
structor functions (tactics). / | 

Among the recent. magazine ortieles, you'll prob- 
ably find John Dlugosz’s . 
want an introduction to OOP without learning a 
whole new language. In fact, almost the whole of | 
the August, 1989 issue of Computer Language i is 
devoted to OOP topics and contains much that will 
be helpful, even if you’re only a interested and 
don’t intend to get involved a 


article (Ref 2) useful if you~ 
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change. You can add new objects 
to a class, or derive new classes that 
inherit most of their characteristics 
from classes that you’ve already de- 
fined. Larry Rice, a product man- 
ager of integration products with 
Valid Logic Systems, says that this 
characteristic of object-oriented 
systems is particularly valuable be- 
cause it allows both designers and 
customers to extend the features of 
Valid Logie’s ASIC-design tools to 
meet new needs and to extend the 
applicability of a tool to new de- 
vices. 

Also, if you’re involved with par- 
allel or multiprocessor computers, 
you may find OOP techniques a 
great help in mapping concurrent 
processes onto multiple processors. 


Watch your languages 


Which of the object-oriented lan- 
guages (OOLs) you select may de- 
pend upon your background in 
other languages. The purists say 
that you should choose Smalltalk, 
Actor, or Eiffel, all of which are de- 
signed from the ground up as ob- 
ject-oriented languages and make 
maximum use of object-oriented 
concepts. 

Smalltalk is probably the best 
known OOL. Alan Kay and his col- 
leagues at the Xerox PARC (Palo 
Alto Research Center, Palo Alto, 
CA) developed the language, which 
originally ran only on large comput- 
ers. Digitalk Inc has, in the last few 
years, produced versions of Small- 
talk/V for the IBM PC ($99.95), for 
80286-based machines running un- 
der PC-DOS ($199.95), and for 
Macintosh computers ($199.95). 
Smalltalk is implemented as an in- 
terpreter, and is therefore gener- 
ally considered a single-user lan- 
guage. It gives you all the features 
of a pure OOL, but you pay the 
price of an interpreter’s lower exe- 
cution speed. If you’re going to be 
working with the OS/2 Presentation 
Manager graphic interface, keep an 
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Fig 1—Multiple inheritance allows the class WINDOW to inherit graphical properties from 
class RECT_SHAPE and nesting properties from class TREE. Eiffel allows you to rename 
properties for the convenience of a user (EDITOR) of windows. 


eye out for the appearance of a fully 
compiled version of Smalltalk that 
will greatly simplify your task—it’s 
in development, but no details have 
yet been released. 

Interactive Software’s Eiffel is a 
complete development system that 
runs on most Unix machines and 
generates standard C as an inter- 
mediate output language. Prices 
start at $995 for a version that runs 
under Xenix on an 80386-based 
computer. The Eiffel language pro- 
vides all of the features of a pure 
OOL, including generic classes and 
multiple inheritance; the latter fea- 
ture allows you to define a new class 
that inherits characteristics from 
more than one parent class. If you 
want to create nested windows, for 
example, you could define a class 
WINDOW, which would inherit its 
nesting capabilities from TREE, (a 
standard library class describing 
tree implementations) and _ its 
graphic features from RECTAN- 
GLE (another library class) (Fig 1). 

If your previous programming 
experience has been in Basic, For- 
tran, or Cobol, a pure OOL may 
be your best choice. You’ll have to 
learn the language from scratch, so 


it may take quite a while before 
youre comfortable with it. How- 
ever, if you are an experienced C 
or Pascal programmer, there are 
object-oriented extensions to these 
languages that may ease your tran- 
sition to the world of objects. Be 
aware, however, that at first you'll 
find yourself building a standard 
system in an OOL—you won’t start 
writing true object-oriented code 
until you’re familiar enough with 
the underlying concepts to make 
the switch in viewpoint that Mullin 
describes. 

If you’re a Pascal expert, and 
want to build on your expertise, 
then Borland’s Turbo Pascal 5.5 is, 
at present, your only choice. This 
version, which is source-code com- 
patible with versions 4.0 and 5.0, 
provides inheritance, static and dy- 
namic objects, constructors and 
destructors for creating new objects 
or deleting old ones, and many 
other object-oriented features. You 
can upgrade from earlier versions 
(from 5.0 for $34.95, or from 4.0 for 
$75). Turbo Pascal 5.5 Professional 
includes Turbo Debugger and an 
object inspector and _ hierarchy 
browser; an upgrade from 5.0 or 
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The Total Solution 
Call our Marketing Hotline at 
(408) 492-8551, Dept. UBB90 


/ IDT’s Building Blocks for the ’90s 
IDT is devoted to solving tomorrow’s puzzles today. We recognize that 
our industry is changing rapidly and that future designs will require 


complex integrated functions using less board space. That’s why IDT '| today for technical information. 
developed the Building Blocks for the ’90s subsystems to maximize ‘| Orcall (408) 492-8225 for a copy of 
functionality and performance while minimizing board space. | our Subsystems Short-Form Cata- 
: . | log, Custom Subsystems Informa- 
We’ve Figured it Out Bes — tion Packet, and 1989 Data Book 
We figure that you’ll want subsystems for more than one application. /| Supplement with details about all 
IDT currently offers subsytems for cache and shared-port memories, our subsystems, including RISC 
writable control store, RISC CPU, and high-integration func-tions. But no IDT Corporate Marketin 
one solution will completely solve every problem, so we will help you 2975 Stender Way, Santa C ara, CA 


solve specific design dilemmas with custom subsystem designs. We can 95052-8015, FAX 408-492-8674. 
figure prominently in your design solutions—and we have the track 


record to prove it! : 
Putting It All Together When cost-effective performance counts 


IDT’s strategic mix of component products allows us to easily put all 
the pieces together. We draw from our extensive line of individual 
products and create custom components for our subsystems. We make 
sure that what you want in a subsystem is what you get. 


Solving the Puzzle 
And there’s more! We do all the design, manufacture, testing, and : 
burn-in on our subsystems. We guarantee our subsystems—all you have 
to do is plug them in. And we offer immediate availability for standard Integr ated 
subsystems and deliver custom solutions in as fast as 6 weeks! At IDT, we 


believe in offering a total solution, not just pieces of the puzzle. Device Tech nology 
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earlier versions costs $99.95. 

If you’re a C programmer, there’s 
a whole raft of C+ + implementa- 
tions. AT&T’s C+ + version 2.0 is 
a preprocessor that adds object-ori- 
ented facilities to the standard C 
language, and most implementa- 
tions are preprocessors that follow 
the standards set by AT&T’s ver- 
sion 2.0. There’s also at least one 
implementation that generates na- 
tive code for IBM PCs and compa- 
tibles. Version 2.0 of the language 
supports multiple inheritance, 
strong typing, and dynamic bind- 
ing. However, in keeping with tra- 
ditional C techniques, all memory 
management and garbage collection 
is left to the programmer, whereas 
in pure OOLs memory management 
and garbage collection are per- 
formed automatically. 

At the top of the C++ line is 
HCR Corp’s HCR/C + + ($995) for 
80386-based Unix machines. A com- 
plete development system that im- 
plements the AT&T release 2.0 of 
C++, it comes with dbXtra (a 
source-level debugger that lets you 
debug the C+ + code via a window 
interface), release notes, a refer- 
ence manual, and a library manual. 

Objective C from Stepstone ($250 
for a PC version, $2000 and up for 
workstations) is another develop- 


ment system that provides object- 
oriented extensions to the C lan- 
guage. One of its advantages is that 
you can mix object-oriented code 
with standard C. Also, unlike 
C++, Objective C lets you choose 
between static and dynamic bind- 
ing, and also provides full memory- 
management and garbage-collection 
facilities. The package comes with 
a make utility and other routines 
that automate the complexity of re- 
leasing objects that form part of 
more than one system. 

At a more modest price ($149.95) 
you can get Zortech’s C++ com- 
piler, which generates native code 
for IBM PCs and compatibles. The 
compiler does not yet support the 
features added to C+ + by AT&T’s 
release 2.0 (although a new release 
is imminent), but it comes complete 
with the vendor’s C compiler. The 
C++ compiler is compatible with 
Microsoft’s CodeView debugger, 
and with Zortech’s own debugger, 
which is available at an extra cost 
of $89.95. You can also obtain (for 
$89.95) a toolkit of C++ classes 
covering a wide range of common 
programming tasks such as binary 
searching, time/date/clock func- 
tions, error handlers, string edit- 
ing, and windows. 

The general popularity of C for 


For more information .. . 


all kinds of applications, including 
real-time embedded systems, seems 
to give C++ an edge over pure 
OOLs, especially because object- 
oriented database managers writ- 
ten in C++ are already on the 
market. However, graphic inter- 
faces to make life easy for end users 
may prove easier to implement in 
pure OOLs. In any event, today’s 
languages and techniques are likely 
to be only the starting point of 
Sweeping changes in our view of 
how best to build complex systems; 
the experiments and changing tech- 
niques will go on for years before 
any clear-cut judgments can be 
made. 
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It's happened to all of us. 

That sinking feeling 
when you realize an impor- 
tant opportunity has just 
slipped away. 

Well, you need not fear 
the wouldas, couldas and 
shouldas anymore. If you start 
designing now with Intel's 
82311 Micro Channel*- 
compatible or 82350 EISA 
32-bit PC bus chip sets. 

Too early, you say? 

The 16-bit world is just fine, 
thank you. 

Consider this. The twelve 
largest OEMs are currently 
designing with 32-bit bus 


INTEL’S MICRO CHANNEL*-COMPATIBLE 


chips from Intel. Another 200 
vendors are developing 32- 
bit bus master cards. And by 
1992, industry analysts tell us, 
at least 55% of all 380/i480™ 
CPU-based systems will have 
32-bit buses. 

We wouldn't want you 
to miss Out. 

Start designing now with 
our 32-bit PC bus chip sets and 
by 1990——when you're ready 
to build——they Il cost you the 
same as 16-bit AT* chip sets. 

Because we invented 


Micro Channel and AT are trademarks of International Business Machines Corporation. 
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AND-EISA 32-BIT PC BUS CHIPSETS 


the 386 and i486 micro- 
processors, Our 32-bit bus 
chip sets are 100% hardware- 
and software-compatible. 
100% compatible with Micro 
Channel and EISA bus archi- 
tectures. And 100% com- 
patible with Intel’s 386/i486 
CPU architecture. So when 
you design your 32-bit system 
you ll be assured of the highest 
level of performance. 

In short, whether you 
choose Micro Channel or 
EISA, Intel offers the most 


© 1989 Intel Corporation 
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complete 32-bit product line 
in the industry. With our 32- 
bit bus chip sets, 82596 32-bit 
LAN family, high-speed »PLD 
family——plus our complete 
design support——we help you 
get to market fast. 

So how can you make 
sure, a few months from now, 
that you wont be thinking of 
the one that gotaway? 

Simple. Just keep in 
mind these three little words: 
Intel's 32-bit chips. 

For complete 32-bit PC 
bus product information, call 
(800)548-472 5, Lit. Dept. #HA12. 


intel 
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The EXAR 2400 MNP5 Modem Chip Set 


For The Next Generation V.22 bis Modem XR2400 MNP2-5 Features 
The cost effectiveness and superior performance of MNP® MNPS5 for error free 4800 BPS throughput in full duplex mode 
protocol for V.22bis modems is making it the most demanded MNP2-4 for 100% error correction 
feature by all 2400 modem users. The XR 2400 MNP2-5 chip set CCITT V.22bis compliant 
allows you to out muscle your competition in this fast grow- CCITT V.42 compatible 
ing market, right now! Low power CMOS for laptop and portable modems 
Same hardware for MNP/NON-MNP V.22bis designs 
Doubles Data Transfer Speed Simple and cost effective implementation ...and more 


EXAR’s 2400 MNP5 data compression scheme increases the 
effective throughput by up to 100% or 4800 BPS, and that’s in 
full duplex mode, cutting transmission costs dramatically. 
You don’t waste time or energy. 


Call EXAR today at (408) 434-6400 and discuss your future 
products with... The XR-2321 (V.23/V.21) for Quad modem 
applications, V.42/V.42bis enhancement to the XR-2400 chip 
set, and the XR-2900 FAX/DATA modem. 


100% Error Free Data 

Not only is the transmission time cut in half but data is now Put Some Muscle In Your Modem 

error free. Your customers get the data fast and correct the 

first time. EXA a4 .. the analog plus” company 


MNP is a registered trademark of Microcom,Inc. Analog Plus is a trademark of EXAR Corporation. 


EXAR Corporation 2222 Qume Dr, P.0. Box 49007, San Jose, CA 95161- 9007 Tel. (408) 434-6400 FAX (408) 943-8245 
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If you need a fre- 
quency synthesizer 
that has switching 
speeds in the 
nanoseconds and 
can achieve a fre- 
quency resolution 
of a fraction of a 
hertz, a direct digi- 
tal synthesizer 
(DDS) 1s for you. 


John A Gallant, 
Associate Editor 
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Devices refine the art 


irect digital synthesizers 
»(DDSs) offer many advan- 
tages over their PLL coun- 
’ terparts. PLLs have operat- 
ing limitations based on loop 
bandwidths, settling times, and phase- 
noise tradeoffs. DDSs also have certain 
settling-time and  phase-noise  con- 
straints, but they can attain a frequency 
resolution of a fraction of a hertz and 
switching speeds in the nanoseconds. In 
addition, a DDS can switch from one 
frequency to another in a phase-continu- 
ous manner, whereas a PLL must wait 
for phase transients to settle during a 
frequency change. These performance 
features make the DDS an ideal tool in 
spread-spectrum communications and 
arbitrary-waveform generation. Fur- 
ther, recent advances in DAC technol- 
ogy, memory circuits, 
and digital controllers 
have opened up applica- 
tions for the DDSs that 
were once exclusively in 
the PLL domain: elec- 
tronic warfare, digital 
data links,  test-signal 
generators, commercial- 
satellite systems, and 
very-small-aperture-termi- 
nal systems. 

To construct a_ basic 
DDS, you can use a 
counter that addresses a 
digital look-up table that 
contains samples of a spe- 
cific waveform. The out- 
put of the look-up table 
drives a DAC that gener- 
ates an analog represen- 
tation of the waveform. 
This method is inflexible, 


of frequency synthesis 


however; the only way to change the 
waveform frequency is to alter the clock 
frequency that drives the counter. To 
escape this problem, modern DDS sys- 
tems use a phase accumulator instead 
of a counter to generate the addresses 
for the look-up table. 

The phase accumulator consists of a 
storage register that contains the fre- 
quency-step size and a digital adder with 
a latched output. The latched output ad- 
dresses the look-up table and feeds back 
to one of the adder’s inputs (Fig 1). The 
phase accumulator rotates a vector 


_ around a phase circle in discrete incre- 


ments at a constant clock rate. An accu- 
mulator with an 8-bit resolution pro- 
vides 256 discrete phase steps. The step 
size alters the waveform frequency ac- 
cording to the DDS tuning equation: 


You can choose from a variety of ICs for building a DDS with 
bandwidths ranging from a few megahertz to a few hundred mega- 
hertz. You can match these Stanford Telecom ICs to an appropriate 
DAC and achieve lightning-fast switching speeds. 
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HIGHEST SPEED 
NCOs 
At 300 MHz clock speed, 
the STEL-2172 is one of 
the fastest NCO's 
available in any 
technology. 


HIGHEST 
-RESOLU 


ae than 75 5 dBc 
spurious levels, 
phase and oe 


speed, better than 
-75 dBc spurious 
levels, low power. 
The STEL-1173 is 
an excellent value 


at $50 (per 1000). 
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(per 1000), the 
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industry, with 

50 MHz clock and 
better than 
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QUADRATURE © 
OUTPUT NCOs 

The 1172B has 50 MHz 
performance,with both 

Sine and Cosine waveforms 
to accommodate quadrature 
signal ee a ications. 
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HIGHEST 


SPEED NCOs 
Currently under 
development, the 
STEL-2173 provides 
an amazing 1 Giga- 
Hertz clock speed. 
Available Q1 1990. 


_ RADIATION 

- HARDENED 
NCOs 

1 Mega-Rad (Si) total 


-INTERFACE/HIGH. 
- SPEED NCOs © 
The STEL-1176 has. 
an 80 MHz clock speed 
and BCD interface for 


DAC. TTL-ECL 


converter resistors, 


capacitors, all in 
one 34 pin DIP. 


ane STEL-1173, 
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than $50 

(per 1000). 
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frequency resolution. — 
Available Q4 1989. 
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Fo = M x Rae 


where F,=the output-waveform 
frequency; M=the step size pro- 
grammed into the storage register; 
Fo=the clock rate; and N=the 
length of the accumulator in bits. 

The DDS behaves as a sampled 
data system and therefore is subject 
to Nyquist’s theorem. Because you 
must take a minimum of two sam- 
ples to define a sine wave, the maxi- 
mum frequency that a DDS can 
generate is half the clock frequency 
(‘4f,/2). In practice, however, the 
maximum sine-wave frequency usu- 
ally is limited to 40% of the clock 
rate to provide enough of a margin 
for an output filter to suppress ali- 
asing frequencies. 

The DRFS-850 Number Con- 
trolled Modulated Oscillator 
(NCMO) from Digital RF Solutions 
Corp represents a CMOS solution 
for employing a phase accumulator 
in a DDS system. The NCMO, 
which costs $110 (100), operates 


PHASE ACCUMULATOR 


PHASE-STEP SIZE 


Za. 


DIGITAL PHASE CIRCLE 


Mef 
fo=——* 


A mask-programmable ROM can serve as the sine-wave look-up table. The GaAs 14GX048 
ROM from GigaBit Logic has a 512 x 8-bit organization and a 1-nsec access time. 


with clock frequencies of 0 to 40 
MHz. The phase accumulator is 24 
bits long, which results in a tuning 
resolution of 0.5 Hz when using a 


DIGITAL 
OUTPUT DATA 


N NUMBER OF PHASE POINTS 
256 
4096 
65536 
1048576 
16777216 
268435456 
4294967296 


DIRECT-DIGITAL-SY NTHESIZER 
ON TUNING EQUATION 


Fig 1—Modern DDS systems employ a phase accumulator with an N-bit adder to address 
a waveform look-up table (a). The digital number (M) stored in the phase register defines 
the step size on a phase circle with N discrete phase increments (b). 
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10-MHz clock. You can hop between 
two addresses in two clock periods 
(200 nsec when operating at 10 
MHz). You can also cascade multi- 
ple devices in applications that re- 
quire finer resolution. 

In addition, the NCMO contains 
modulation units integrated onto 
the IC so that the software can per- 
form frequency and phase modula- 
tion. A frequency modulator in 
front of the phase accumulator has 
24 bits of resolution and provides a 
modulation bandwidth equal to the 
tuning bandwidth. A phase modula- 
tor following the accumulator uses 
the 12 most significant bits, which 
provides 4096 phase points (0.09° 
resolution). 

An output-mode selector lets you 
reduce the size of the waveform 
map for waveforms with odd sym- 
metry, where the second half of the 
waveform is a mirror image of the 
first half (such as a cosine wave). 
An up/down mode _ progresses 
through the first half of the cycle 
and then reverses the count direc- 
tion in midcycle to access the wave- 
form in reverse order for the second 
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half. In addition, you can input the 
step size (M) through three tuning 
methods: a 24-bit, parallel-input 
mode; three 8-bit, data-bus words; 
or a quadrature-clocked serial input 
for optical encoders. The unit dissi- 
pates a maximum of 300 mW and 
comes in an 84-pin plastic leaded 
chip carrier (PLCC) or ceramic 
leaded chip carrier. 


Minimize spurious signals 


The output of the NCMO can 
drive a commercially available 
RAM or ROM or one of the com- 
pany’s sinusoidal waveform-map 
ICs. The DRFS-3252 and DRF‘S- 
3254 ($40 (100)) are CMOS ROMs 
with 8-bit data outputs and 12 ad- 
dress inputs. A memory unit with 
at least two more address bits than 
data bits eliminates spurious signals 
generated because of phase trunca- 
tion. These ROMs provide 25-nsec 
access to half of a cosine wave. The 
company also offers the DRFS 3253 
($40 (100)), which provides 25-nsec 
access to full cosine or sine waves 
with an 8-bit data output and eight 
address inputs. The units dissipate 
330 mW and come in a 24-pin DIP. 
The waveform maps don’t have reg- 
istered outputs; they’re designed to 
reduce the in-band spurious signals 
that are caused by the amplitude- 
quantization errors produced in 
commercial memory units. 

Another way to minimize spuri- 
ous signals due to amplitude-quanti- 
zation errors is to integrate the 
waveform look-up table onto the 
phase-accumulator chip. On its 30- 
MHz Q2334 IC ($98 (100)), Qual- 
comm Inc includes a sine-wave look- 
up table with a 16-bit address input 
and a 12-bit data output. In fact, 
the IC contains two independent 
DDS functions that are controlled 
by a single microcontroller (jC) in- 
terface (Fig 2). The chip contains 
two 32-bit phase accumulators that 
can operate at 30-MHz clock rates. 
When operating at 30 MHz, the IC 
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Fig 2—DDS ICs include many features on a single chip. The Q2334 from Qualcomm 
contains dual sine-wave look-up tables and two independent DDS functions with BFSK 
and quad PSK capabilities. 


provides a frequency resolution of 
0.007 Hz. The company specifies the 
amplitude-quantization spurs to be 
72 dB below the carrier amplitude. 
Each channel in the Q2334 has 
two double-buffered, phase-incre- 
ment registers. A synchronous-con- 
trol register multiplexes the data 
in the registers into the accumula- 
tor. A wC can load each of the 
phase-increment registers with a 
frequency increment for binary fre- 
quency-shift keying (BFSK). 
Because the multiplex operation 
is synchronous with the clock fre- 
quency, the DDS can generate the 
BFSK signal with smooth phase 
changes, which reduces transient 
spurious signals during switching. 
The ability to quickly switch fre- 
quencies while maintaining phase 
coherency is one of the main advan- 
tages the DDS has over PLL tech- 


niques. The Q2334 also has phase- 
modulation inputs that can synchro- 
nously modify the output sine wave 
in 45° increments to generate 
phase-shift-keyed (PSK) signals. 

Stanford Telecommunications Inc 
offers a number of numerically 
coded oscillators (NCOs) with a 
phase modulator and a waveform 
look-up table on the IC. The STEL- 
1175, which costs $100 (100), is one 
of the company’s latest CMOS. de- 
vices and operates with clock fre- 
quencies as high as 60 MHz. The 
device has a 32-bit phase accumula- 
tor that provides a frequency reso- 
lution of 0.014 Hz when operating 
at 60 MHz. 

A selectable sine- or cosine-wave- 
form look-up table has a 12-bit data 


output. You can phase modulate the 


output of the accumulator with 12 
bits of resolution (0.09°). In addi- 
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The FS700 LORAN-C frequency standard 


10 MHz cesium stability 


Cesium long term stability at a fraction 
of the cost 


Better long-term stability than rubidium 


Not dependent on ionosphere position 
changes, unlike WWV 


Complete northern hemisphere 
coverage, unlike GPS. 


The FS700 LORAN-C frequency standard provides 
optimum, cost-effective solution for frequency manage- 
ment and calibration applications. Four 10 MHz outputs 
from built-in distribution amplifiers provide cesium 
standard long-term stability of 10~ '*, with short-term sta- 
bility of 10~'° 0~!'! optional). Reception i is guaranteed in 
North America, umepe and Asia. 


the 


$4950 


Since the FS700 receives the ground wave from the 
LORAN transmitter, reception is unaffected by atmos- 
pheric changes, with no possibility of missing cycles, a 
common occurrence with WWV due to discontinuous 


changes in the position of the ionosphere layer. Cesium and 


rubidium standards, in addition to being expensive ini- 
tially, require periodic refurbishment, another costly item. 

The FS700 system includes a remote active 8-foot 
whip antenna, capable of driving up to 1000 feet of cable. 
The receiver contains six adjustable notch filters and a fre- 
quency output which may be set from 0.01 Hz to 10 MHzin 


_a 1-2-5 sequence. A Phase detector is used to measure the 
Phase shift between this output and another front panel 


input, allowing quick calibration of other timebases. An 
analog output with a range of +360 degrees, provides a 
voltage proportional to this phase difference for driving 
strip chart recorders, thus permitting continuous moni- 
toring of long-term frequency perinty or phase tereine of 
other SOUICES. 
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tion, you can switch in as fast as 
66 nsec. The IC has two multi- 
plexed, step-size storage registers 
for BFSK signal generation; these 
registers interface to a wC via an 
8-bit bus. 

The company also offers an ECL 
NCO, the STEL-2172, for $625 
(100). This device has a 28-bit phase 
accumulator and can operate at 
clock rates as high as 300 MHz. It 
can generate a 130-MHz, sine-wave 
frequency with 1-Hz frequency 
resolution. Its on-chip, sine-wave 
look-up table provides an 8-bit data 
output. Although the device uses 
ECL technology, you interface with 
the unit via TTL-compatible control 
inputs. The unit switches in 110 
nsec and comes in a 156-pin, ceramic 
pin-grid array with heat-sink 
mounting studs. 

In the first quarter of 1990, Stan- 
ford Telecommunications will also 
offer a GaAs NCO, the STEL-21738. 
The NCO contains a 32-bit phase 
accumulator, which can provide a 
frequency resolution of 0.2 Hz when 
operating at 858 MHz. The device 
operates at clock frequencies as 
high as 1 GHz. Its on-chip look-up 
table provides either 8-bit sine- or 
cosine-output data. Every fourth 
clock period, you can switch be- 
tween frequencies using ECL-com- 
patible control lines. 


GaAs chips for those special needs 

GigaBit Logic also offers some 
GaAs chips for wide-bandwidth 
DDS systems. The 10G102 and 
10G103 32-bit, phase-accumulator 
chips ($209 (1000)) can operate at 
750 MHz. (1-GHz versions will be 
available by the end of the year.) 
The accumulator uses a 32-bit pipe- 
lined adder that computes a 2-bit 
addition on each clock cycle. The 
pipelined architecture reduces ca- 
pacitive loading on the clock line 
and maintains a chip power dissipa- 
tion of less than 4.5W. The adder 
requires 17 clock cycles plus a 500- 


100 


A board-level system solution can minimize spurious signals created by many direct- 
digital-synthesizer sources. The DX2070 (Digital RF Solutions Corp) operates with a 20- 
MHz clock and features a 70-dB spurious-free dynamic range. 


psec delay time to complete an addi- 
tion. Therefore, the time required 
to switch frequencies is slightly 
longer than 17 clock periods (ap- 
proximately 18 nsec when operating 
at 1 GHz). 

The 12 MSBs of the phase accu- 
mulator drive an on-chip, time- 
aligned output register that pro- 
vides 12 address outputs for one of 
the company’s 14GX048 GaAs ROM 
ICs. The mask-programmable 
ROMs ($104 (1000)) are arranged in 
a 512x8-bit organization, have 
typical access times of 1 nsec, and 
dissipate less than 0.8W. Because 
the 10G102 phase-accumulator chip 
contains 1’s complement output- 
logic circuitry, it can generate a full 
sine wave with a ROM containing 
data for only one quadrant of a sine 
or cosine wave. The 10G103 doesn’t 
have 1’s complement circuitry, so 
it’s typically used with a full sine- 
wave ROM. Custom ROM patterns 
are available with a minimum order 
of 25 units and a $4000 nonrecurring 
engineering cost. 

By now you may be asking if any 


DACs are designed for DDS appli- 
cations. The DAC is an essential 
part of the DDS system, and it’s 
also a major contributor to in-band 
spurious signals. The sampling 
theorem only predicts that a mini- 
mum aliasing frequency will occur 
at f.—fo, a frequency that can be 
suppressed by a low-pass output fil- 
ter. However, circuit nonlinearities 
can contribute to spurious signals 
within the filter’s bandpass. To 
minimize in-band spurious signals, 
use a DAC with good integra! and 
differential nonlinearity specifica- 
tions. 

Time skew is another contributor 
to in-band spurious signals. Time 
skew results when the arrival times 
of the input bits to the DAC differ 
by a few nanoseconds. If the skew 
is substantial compared with the 
DAC’s settling time, the DAC’s 
output will respond to the changing 
input data. Latching the data be- 
fore applying it to the DAC re- 
moves any system contribution to 
the time skew; however, the DAC’s 
internal time skew is a result of the 
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ZAX INVITES YOU TO THE 


GENERATION OF MICROPROCESSOR 


DEVELOPMENT SYSTEMS. 


Zax Corporation established its reputa- 
tion as a leading manufacturer in the Micro- 
processor Development industry with the 
introduction of the ICD series of emula- 
tors. We expanded upon this technology 
by unveiling our advanced line of ERX 
emulators featuring high performance debug- 
ging for a wide variety of microprocessors 
including Motorola, Intel, NEC, Hitachi 
and Zilog. 

We now invite you to witness the next 
generation of microprocessor development 
tools by introducing high speed 
33 MHz support for 68020 and 
68030, and by presenting ‘AX7/S; 
a revolutionary configuration featur- 
ing an ethernet interface for network- 
ing ERX-series emulators with Sun 


workstations. We’ve enhanced the ERX con- 
figuration without forfeiting the ergonomic 
features and compact size we've always pro- 
vided. You now get higher speed and more 
versatility in addition to features like one 
million breakpoints, two meg of emulation 
memory, performance analysis, source level 
and symbolic debug, enhanced window 
driven interfaces, and full cross develop- 
ment software, to name a few. 

Zax is committed to fulfilling all your 
development needs. Call us toll-free and let 
the next generation of develop- 
ment systems work for you. Call 
1-800-421-0982. In California 
call 1-800-233-9817. Zax Corpo- 
ration. 2572 White Road, Irvine, 
CA 92714. 


Zax Corporation 
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design, and thus each individual de- 
sign is subject to scrutiny. 

Glitch energy also creates in- 
band spurious signals. The term re- 
fers to the spike that occurs on the 
analog output while a transition set- 
tles. This spike is measured in volt- 
seconds (V:sec)—a measure of im- 
pulse area rather than energy. 
(Thus, “glitch energy” is actually a 
misnomer, because the unit of 
measurement isn’t in energy.) Both 
the time skew and the bandwidth 
of the analog portion of the DAC 
determine the amount of glitch en- 
ergy. A high-speed DAC with no 
time skew should exhibit smaller 
glitch pulses. In addition, the out- 
put stage should be balanced so that 
toggles between the two analog- 
output levels are mirror images of 
each other. 

TRW’s TDC1012 12-bit DAC is 
often used in TTL and CMOS DDS 
applications. The unit costs be- 
tween $28 and $56 (1000) and can 
convert digital data into an analog 
current at 20M samples/sec. The 
DAC specifies a maximum settling 


time of 35 nsec to be within +’ 
LSB for a full-scale step change, 
and it features a maximum glitch 
energy of 40 pV-sec without a 
deglitching circuit. The device has 
a +’ LSB specification for both in- 
tegral and differential linearity. It 
provides 40 mA of complementary 
output current, which can produce 
an output of 1V when driving a dou- 
ble-terminated, 5002 transmission 
line. To eliminate time skew, the 
DAC also has registered inputs 
with feedthrough control. 

Analog Device’s AD9712 and 
AD9713 are 12-bit DACs for DDS 
applications. Each costs ($14 (100)) 
in a plastic DIP. The AD9712 is an 
ECL-compatible device that con- 
verts data at 100M samples/sec; the 
AD9713 is a TT L-compatible device 
that converts data at 80M samples/ 
sec. Both devices feature 100 
pV-sec glitch energy and output 
settling times of 30 nsec to be 
within +1 LSB of a full-scale step 
change. They have a maximum-dif- 
ferential-nonlinearity specification 
of 0.75 LSB and maximum integral 


For more information . . . 


nonlinearity of 2 LSB. In addition, 
the DACs feature transparent 
latches on the inputs to eliminate 
time skew. 

For wide-bandwidth applications, 
TriQuint’s 8-bit GaAs TQ6111 ($199 
(100)) and TQ6112 ($299 (100)) 
DACs can operate at 600M samples/ 
sec and 1G samples/sec, respec- 
tively. These DACs feature differ- 
ential nonlinearity of +0.5 LSB and 
glitch energy of <25 pV-sec. The 
settling time is 1 nsec to be within 
1% of the full-scale step value. The 
DAC accepts ECL-compatible data 


-into an on-chip, 2-to-1 data multi- 


plexer and delivers a 1V full-scale 
output into complementary 500 
loads. The device is available in die 
form or in a 44-pin ceramic leaded 
chip carrier. The TQ6111 typically 
consumes 2.5W, and the TQ112 
typically dissipates 3.5W. 


A total package relieves headaches 

Although manufacturers of DDS 
ICs often quote a spurious-free dy- 
namic range for their products, the 
system’s layout has a substantial ef- 


For more information on the DDS products discussed in this article, circle the appropriate canines on the bxtoeniation. a 
Retrieval Service card or use EDN’s Express Request service. When you contact any of the — manufacturers 
directly, please let them know you saw their products in EDN. . : 


Analog Devices Inc 
Box 9106 

- Norwood, MA 02062 
(617) 329-4700 
TWX 710-894-6577 
Circle No. 715 


Digital RF Solutions Corp | 
3080 Olcott St, Suite 200-d 
Santa Clara, CA 95054 

(408) 727-5995 

(800) 782-6266 

FAX 408-727-6474 

Circle No. 716 


VOTE... 


GigaBit Logic 

1908 Oak Terrace Lane 
Newbury Park, CA 91320 
(805) 499-0610 
(800) 422-7427 

TLX 6711358 

Circle No. 717 


Qualcomm Inc 
10555 Sorrento Valley Rd 
San Diego, CA 92121 — 
(619) 587-1121 
FAX 619-452-9096 
Circle No. 718 


Sciteq Electronics Inc 
8401 Aero Dr 
San Diego, CA 92123 
— (619) 292-0500 
— TLX 882008 
Circle No. 719 


Santa Clara, CA 95054 

— (408) 748-1010 

FAX 408-980-1066 
Circle No. 720 


Please also use the Information Retrieval Service card to rate this article (circle one): 


High Interest 500 
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Medium Interest 501 


~ Low Interest 502 


Stanford Telecommunications Inc 
2421 Mission College Blvd 


TriQuint Semiconductor Ine” . 
- Box 4935, MS. 94/TQS — 
Beaverton, OR 97076 © 

— (503) 629-4227 

— FAX 503-645-8067 

Circle No. 721 


TRW LSI Products Inc 
Box 2472 
La Jolla, CA 92038 — 
~ (619) 457-1000 
TWX 910-335-1571 _ 
. Circle No. 722 
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modem chip set 


Featuring Full Compliance With the New CCITT Standards For Error-Control 


Hayes Microcomputer Products, Inc.—the 
market leader in computer communica- 
tions and modem products, and Silicon 
systems, the industry’s most innovative 
modem chip company — have jointly 
developed the world’s first fully compliant 
CCITT V.42 modem chip set, the SSI 
73D2420. 

If you're still designing commu- 
nications systems that are simply MNP 
compatible with the new international 
standard, CCITT V.42, while others are 
implementing full compliance, then your 
systems could soon be outmoded. 

The new three-chip set, together 
with Silicon Systems’ 73K224L single- 
chip 2400 bit/s modem, can provide 
you with everything you need to produce 
communications systems that are in full 
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compliance with the new internationally 
recognized CCITT V.42 standard proto- 
cols with LAP-M error-control. 

In addition to CCITT V.42 compli- 
ance, it provides 2400 bit/s communica- 
tions, the Hayes Standard AT Command 
set, Hayes AutoSync, and Hayes \V-series 
technology — Automatic Feature Negotia- 
tion, Adaptive Data Compression, Flow 
Control, and Asynchronous Framing 
Technique (AFT). 

The SSI 73D2420 chip set not only 
offers a forward migration path to future 
enhancements by the CCITT, which will 
only be based on LAP-M, but also pro- 
vides backward compatibility and full 


sian : 


Circle 14 for Product Information 


compliance by including the Alternate 
Protocol (V.42 Annex A) which is compat- 
ible with the installed base of products 
supporting MNP levels 2-4. 


CALL NOW! 


(714) 731-7110, Ext. 3575 


V.42 is the new direction, so don’t miss 
the turn. Send for the data sheet, and we'll 
also send you more information on our 
complete family of single-chip modems. 
Call your local representative or 
distributor, or contact: 
Silicon Systems, Inc. 
1435] Myford Road, Tustin, CA 92680 
Ph: (714) 731-7110, FAX: (714) 669-8814 
European Hdq. U.K. Ph: (44) 7983-233] 
European Hdq. U.K. FAX: (44) 7983-2117 
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fect on the spurious-signal perform- 
ance. Real-world bugaboos such as 
clock feedthrough, faulty grounds, 
and inadequate power-supply de- 
coupling can also contribute to in- 
band spurious signals. With so 
many factors affecting the device’s 
performance, it’s not surprising 
that many developers want a total, 
packaged solution to their DDS 
problems. 

Most manufacturers of phase-ac- 
cumulator ICs offer total system so- 
lutions for their digital-frequency- 
synthesizer products. The systems 
are either board-level or modular 
packages that specify an operating 
bandwidth, a maximum clock fre- 
quency, a frequency-step resolu- 
tion, a switching speed, and a spuri- 
ous--free dynamic range. In fact, 
Stanford Telecommunications’ STEL- 
1375 is a complete digital frequency 
synthesizer in a DIP package that 
measures 1.7X0.9 in. and costs 
$485 (100). The thick-film hybrid 
uses the STEL-1175 MNCO (modu- 
lated NCO) driving a_ 10-bit 
CX20202A-1 DAC from Sony Corp 
(Cypress, CA). 

The hybrid specifies an operating 
bandwidth from 0 to 25 MHz and a 
maximum clock frequency of 60 
MHz. It provides a frequency-step 
resolution of 0.014 Hz, and it can 
be phase and frequency modulated 
at 25% of the clock rate. The hybrid 
can operate from 0 to 70°C and has 
a measured spurious-free dynamic 
range of 60 dB. 

Digital RF Solutions offers a vari- 
ety of board-level digital frequency 
synthesizers that utilize the DRFS- 
3250 NCMO chip. The DRFS- 
VR1070 ($995 (100)), for example, 
has an operating bandwidth of 3.3 
MHz when using either an on-board 
or external 10-MHz clock fre- 
quency. It uses a patent-pending, 
variable-resolution technique to 
provide exact decimal-frequency 
resolution that isn’t constrained by 
the 2% factor in the DDS tuning 
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equation. Tuning resolution is 
specified as 1.000000 Hz; settling 
time for switching is 500 nsec max. 
The unit uses an 8-bit DAC to 
achieve a spurious-free dynamic 
range of greater than 70 dB. 

One of the most prolific manufac- 
turers of modular and board-level 
digital frequency synthesizers is 
Sciteq Electronics Inc. The com- 
pany uses either commercially 
available or custom DDS ICs in 
products that cover a wide range 
of operating bandwidths. The com- 
pany also includes phase-noise plots 
in dBe/Hz vs carrier-offset fre- 
quency as well as spurious-signal 
performance. Because the phase 
noise of the synthesized waveform 
is directly related to the phase noise 
of the clock signal, the products use 
a SAW resonator, which is phase 
locked to either an onboard refer- 
ence or an external 10-MHz refer- 
ence, to generate the clock fre- 
quency. 

The company’s VDS-3125 ($5700 
each), for example, is a digital fre- 
quency synthesizer on a 6U 
VMEbus card. The device features 
an operating bandwidth of 110 
MHz; a worst case, spurious-free 
dynamic range of 40 dB; a fre- 
quency-step resolution of 0.93 Hz; 
a 150-nsee switching speed; and an 
optional upconversion unit that 
translates the bandwidth between 
540 and 600 MHz. The board costs 
$5700 and consumes less than 20W. 

The Multigen ($2000 each) is a 
digital frequency synthesizer for 
the Industry Standard Architecture 
(ISA) bus. The card has an oper- 
ating bandwidth of 8 MHz, a spuri- 
ous-free dynamic range of 50 dB, a 
frequency-step resolution of 0.1 Hz, 
a switching speed of less than 0.5 
wsec, and a phase generator that 
can increment the phase in 0.18° 
steps. To control the synthesizer, 
the board also has a 68000 wP and 
2k bytes of RAM, which can receive 
commands from either the ISA bus 


or an [EEE-488 interface. 

The ADS-2 is a GaAs digital fre- 
quency synthesizer in a 7X 5X 1.25- 
in. modular housing. The unit’s out- 
put is ac coupled to provide an oper- 
ating bandwidth from 1 MHz to 
either 180 or 300 MHz. It has a fre- 
quency-step resolution less than 
0.15 Hz, a spurious-free dynamic 
range of 45 dB, and a switching 
speed of 20 nsec. In 1990, the com- 
pany plans to offer the product, 
which costs $4000, in a thick-film 
hybrid that will occupy approxi- 
mately 2 in’. 

Sciteq also offers a variety of syn- 
thesized sources that combine a 
DDS with a PLL to achieve DDS 
performance figures in different 
spectral bandwidths. These units 
also can employ BCD dividers to 
achieve exact decimal-frequency 
resolution. 


Compare apples with apples 


A word of caution when compar- 
ing the spurious performance of 
digital frequency synthesizers: to 
achieve wider-bandwidth synthesiz- 
ers, manufacturers must use DACs 
with smaller bit precision. The con- 
ventional wisdom in the DDS com- 
munity is that, for every quantiza- 
tion bit, nonharmonic spurious sig- 
nals will be suppressed 6 dB below 
the carrier frequency. 

With an 8-bit DAC, you can ex- 
pect nonharmonic spurs that are 48 
db (6X8) below the carrier fre- 
quency. To achieve 60-dBe spurious 
signals, you need a 10-bit DAC. 
Often, a 100-MHz digital frequency 
synthesizer that uses an 8-bit DAC 
and features a 50-dB dynamic range 
can achieve a better spurious per- 
formance than a 50-MHz synthe- 
sizer with a 10-bit DAC that has a 
60-dB dynamic range. 


Article Interest Quotient 
(Circle One) 
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Actual output 


20 WATTS 


Actually meets 


MIL-STD-2000 
MIL-STD-810C 
MIL-S-901C 
MIL-STD-461C 
MIL-STD-704D 
NAVMAT GUIDELINES 


Mil/Pac™ high-density military power supplies. operate at temperature extremes from —55°C to +100°C. 


Introducing NDI DC-to-DC converters that meet an unprec- Mil/Pacs are designed with a field-proven topology that’s 
edented combination of military design demands. Plus been verified by rigorous environmental stress screening. 
having the highest power-to-volume ratios of any full-mil They're available with MIL-STD-2000, or without. Either way, 
qualified products. the specs are worth reading. 

Mil/Pacs come in 20W, 35W and 50W configurations, Just write us at 2727 S. La Cienega BI., Los Angeles, CA 


with single (5, 12, 15,24, 28V) and dual (+12V; +15V) outputs. 90034. Or call (213) 936-8185. 


They handle a wide 14V to 31V range of input. And 


WHEN RELIABILITY IS IMPERATIVE.” 
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TEK’S NEW PRISM 3000 
FAMILY BREAKS THE LOGIC 
ANALYSIS BARRIER. 


You can view 200 MHz 
timing and 8K of state data 
per channel, all time- 
correlated and integrated 
on the same display. 


The new Prism 3000 sarc aa amnlnaineaind meteietompenetaaadlaese 
Series is nothing less ——<- 
than a breakthrough in a 

the evolution of logic ae or 
analysis: once you see sign da cone 
what it can do, you oe 
may scarcely imagine 
doing without it. 


(Jair data from multiple 
microprocessors or time- 
bases simultaneously. Set up 


es 
Percentege 


Tote! Time: 4.694869 s 


N ow digital designers terizentel Seelet 
and integrators can start (Above, left) Real- 

j a || the ~ eed chan- == DISPLAY: WPXESUSSOROURROPOTYPEIOERUGUTOOLS ==eeer Knob = Scrot| se=eeee time performance 
with a Sp wcnenke analysis as displayed 
nels and memory depth riaglenieaueodane on the Prism color 
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can mix-and-match tools for their srrscrre Sh Seentees 2° Shetaaeg SF, Seedizes provides easy access 
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specific needs, including 8, 16 and Oe ge to microprocessor 
32-bit microprocessor debug mod- i rn . e oe ce 

les brimming with features never olny Sekt Rede Bet | fais neva 
M es 9 — on sane ne CnPl.¥ #¢868,06 > gt ns the ability to set hard- 


before possible in a logic analyzer. Tere Seis S80 ng MSs? BSR EEE ware and software 


7F76 8 86seeese S652 ( READ ENSION } 58@.886 ns 


They can add other modules, such eee ee faeces ae breakpoints, and to 
.. , 4G ee 776 GBOBIE 242 AMDI.Y foeI6, 02 560.068 ns patch registers and 
as for high-speed timing and wave- Sie aati ; 


form analysis, later. 


memory. 


The new dimension of 
hardware/software integration. 


essor control 
performance analysis 
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Combining the expertise gleaned from over 100 years of 
advanced craftsmanship in the fine chinaware field, 
with the proprietary precision fine-line PC technologies 
developed for its high quality ceramic thick-film 
substrates line, Noritake now provides economical 

and reliable answers for all your needs 

on a fast response basis. 


(] LONG-TERM RELIABILITY ASSURED BY 
A LESS THAN 60 PPM DEFECTS RATE 


1) IDEAL FOR SURFACE MOUNT 
AND HYBRID CIRCUITS 


WORLDWIDE FOR 
PRECISION FINE-LINE 
THICK-FILM CERAMIC 
PC SUBSTRATES 


(J UP TO 12-LAYER THICK GEOMETRIES 


LC) STATE-OF-THE-ART CAD SYSTEMS FOR 
FAST & ACCURATE PATTERN DESIGNS 


() WIDE CHOICE OF THICK-FILM MATERIAL 


NEW NORITAKE “ICON” BONE CHINA PLATE SHOWN 


CONFIGURATIONS UNLIMITED 


CONDUCTOR RESISTANCE | AQPt............. - 
0.6 COPPER WIRE 
COVERED WITH 


ADHESION 
SN 2MM ©) PAD 
>2.0 KGS 62 SN/Pd/2 
SOLDER LEACH RESISTANCE | 4-66 aging (@150°C, 48 HRS.) | Ag SOLDER 


>2.5 KGS — INITIALLY 


CONDUCTOR 


| TOR 
£10 PPI 


STABILITY: TEMPERATURE <+15% 


430°C, 5 MIN. 


HUMIDITY £+2.0% 60°C, 95% 

HEAT CYCLE <+2.0% 125°C<+-40°C 
(10 CYCLES) 

dedeloact 125°C, 1000 HRS. 


STORAGE 
INSULATION RESISTANCE 


REPRESENTATIVES 


WA, OR: (503) 684-1671 [J Components West, Inc. No. CA, NV: (415) 961-1422 L) Westech Sales So. CA: SD (619) 292-1771 / OC (714) 891-4621 
(1) ELSCO TX, OK, AR, LA: (214) 386-4888 [J Norcom, Inc. CO, UT: (303) 794-4684 [] MRC OH, WV, W. PA, KY: (216) 461-6161 C0 Arthur H. Baier 
No. IL, So. WI: (312) 439-9810 (1 Coombs Asso., Inc. AL, GA, MS, TN: (205) 533-1730 CJ Interep Asso. IN: (317) 844-4842 (1) Fred A. Dorsey & Asso., Inc. 
No. WI, MN, No. 1A, ND, SD: (612) 536-9512 1 Tech. Components N.E.: (508) 788-0316 OC Int. Mktg. Group PA, MD, DE: (215) 233-0333 
LJ C.H. Newsom & Associates FL, Puerto Rico: (407) 831-8233 LJ Semtronic Asso., Inc. NY, NJ: (201) 376-3324 L] F.F. Sylvester Asso. VA: (804) 740-0063 
CO Glasscock Asso. NC, SC: (919) 782-8100 0) C-Tech Sales Co. CANADA: (416) 671-8111 (1 Gidden Morton Associates 
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(} HIGH DENSITY FINE-LINE METALLIZATION 


er 9, 1989 


Brighten-up Your 


Proprietary advanced VFD technology now allows 
Noritake to offer a broad line of super-smart dot 
character and dot matrix vacuum fluorescent display 
modules that will satisfy the most demanding 
requirements. 


6 
e 


LL] HIGH VISIBILITY L] LOW POWER 


LJ SURFACE-MOUNT TECHNOLOGY 


WORLDWIDE FOR 


tron 


VACUUM FLUORESCENT 
DISPLAYS L) MODULES 


Patented and manufactured by 
ISE ELECTRONICS CORP. 


ee 


L] LONG-TERM RELIABILITY 


L] 5Vdc POWER SUPPLY OPERATION 


L] WIDE TEMP. RANGE: -40°C TO +85°C 


NORITAKE “BARRYMORE” BONE CHINA PLATE SHOWN 
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NORITAKE CO., INC. (] ELECTRONICS DIV. U.S.A. SALES OFFICES 
WEST: 23820 Hawthorne Bivd. CENTRAL: 415 E. Golf Rd. 0 EAST: 263 Winn Street SOUTHWEST: 2454 Trade Mart Dr. 
Suite 100 1 Torrance, CA 90505 Suite 109 0 Arlington Hts., IL 60005 © Suite 1D 0 Burlington, MA 01803 (1 Dallas, TX 75207 
(213) 373-6704 LJ FAX (213) 772-3918 (312) 439-9020 C1) FAX (312) 593-2285 (617) 270-0360 (1) FAX (617) 273-2892 (214) 742-9389 1 FAX (214) 747-5065 


NORITAKE EUROPA G.M.B.H. © Electronics Div. NORITAKE CO., LTD. 1 Electronics Div. 
Frankfurter Strasse 97-99, D-6096, Raunheim, F.R. Germany 1-36 Noritake Shinmachi, 3 Chome, Nishi-Ku, Nagoya, Japan 
Phone: 06142-43095 0 FAX: 06142-22799 (1) TLX: 4182982 dn d Phone: (052) 562-0336 L) FAX: (052) 581-1679 LD TLX; 59738 
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THIS IS ALL 
IT TAKES TO 
COMPETE IN 
THE ENTRY- 
LEVEL PC/AI 


EDN November 9, 1989 


Introducing SCAT""The Single Chip AT System Controller 
that lets you aggressively compete in the entry-level PC/AT market. 

It's our lowest cost AT solution ever. Offering you unmatched 
integration. So you can get to market fast. 

In fact, you can design a complete 12.5 Mhz PC/AT with 
just fourteen components. 

The only thing that isnt small about SCAT is the market it 
allows you to compete in. The demand for entry-level PC/ATs is at 
an all time high. And it’s growing every day. 

Like all of our products, SCAT is fully backed by the most 
comprehensive technical support in the industry. 

Our Design Services Organization will help you with every- © 
thing trom technical consultation to the design of a turnkey 
microcomputer system. 

And our Integrated Software Organization will ensure 
complete system compatibility by providing BIOS and system 
soltware drivers specifically for your individual system. 

So get ready to compete in the fastest growing segment of 
the personal computer industry, Call 800-323-4477 today to find 
out more about SCAT 

It’s all you really need. 


The CHIPSet is the syste. 


_— vycanie - | COMDEX ” bia SOUTH — aaa 29. 


trademark of International Business M 
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AAA 51733 UPS 


AAA 5684 UPS 


Here’ something that will help everyone 


sleep better. Except our competition. 


At UPS, we have something that will help 
assure you a restful night’ sleep when it comes to 
overnight delivery. 

Its guaranteed UPS Next Day Air” 

For some time UPS has been the only company 
fast and reliable enough to deliver overnight to 
every single address coast to coast. And we guaran- 
tee it, or you dont pay for it. 

What’ more, we'll even guarantee delivery in 


See our current Next Day Air Service Explanation and Air Service Guide for complete guarantee details. 
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the morning to the vast majority of people across 
the country. 
And because of our efficiency, were still able to 


do all of this for up to half what other companies 


charge. 
All of which is guaranteed to give our 
competition a restless nights sleep. 


And you a comfortable one. 4 
We run the tightest ship in the shipping business. 
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PRODUCT UPDATE 


IEEE-488 bus analyzer operates on 
its own or through a PC’s serial port 


Although the IEEE-488 instrument 
bus has been in use for many years, 
there are few sophisticated devel- 
opment and debugging tools for this 
bus. The Analyzer488 troubleshoot- 
ing tool transcends the usual lights- 
and-switches boxes that are today’s 
common [EEE-488 troubleshooting 
tools. This stand-alone benchtop 
unit provides a small keypad and a 
20-character alphanumeric display. 
Displaying bus operations in sev- 
eral formats, the unit includes a 
message mode that translates bus 
commands into mnemonic bus mes- 
sages. The unit also allows you to 
monitor control signals. 

If you have a PC at hand, you 
can use one of its RS-282C ports 
to control the Analyzer488. The 
manufacturer supplies Analyst488 
software that lets you control the 
analyzer from the computer. Dis- 
play windows and menus let you set 
up the analyzer and observe the 
data in three formats: message, 
hex, or mixed. The message mode 
displays individual bus messages in 
standard mnemonic form. If you 
need to examine individual bits and 
codes, the hex mode displays the 
bus transactions in hexadecimal co- 
lumnar format. The mixed mode 
mixes data-transfer and bus com- 
mands on the screen, but it displays 
them in separate areas of the 
screen. 

Whichever way you choose to 
control the unit, you can select from 
three modes of operation: a bus- 
analyzer/monitor mode; a bus-con- 
troller mode; or an instrument- 
simulator mode. When operated as 
a bus monitor or analyzer, the unit 
resides on the IKEE-488 bus in a 
nonintrusive mode. It samples as 
many as 32,000 transactions at a 
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You can analyze IEEE-488 bus transactions by examining the Analyzer488’s internal 
display or by connecting the unit to a PC and using one of three data-display modes. The 
mstrument stores as many as 32,000 bus transactions. 


rate as high as 1M byte/sec. Unlike 
logic analyzers, the unit stores bus 
transactions, not logic states that 
are sampled at uniform intervals. 
Triggering sequences let you cap- 
ture pretrigger and post-trigger 
transactions. You can also use a 
search and mark feature to scan 
through the collected information. 
When operating as a bus control- 
ler, the Analyzer488 receives high- 
level commands through its RS- 
232C connection, then manipulates 
the IEEE-488 bus signals. In this 
mode, the unit can also monitor and 
record bus transactions. As an in- 
strument simulator, the Ana- 
lyzer488 supplies preset waveforms 
from an internal ROM. The wave- 
forms provide a source of known 
data that you can use when testing 


IEEE-based instruments and soft- 
ware. 

Whichever mode you choose, the 
instrument will provide a printed 
record of bus transactions through 
its RS-232C port or through an at- 
tached [EEE-488-compatible print- 
er. The complete package of the 
analyzer, the software, the manual, 
and the interface cable costs 
$1495.—Jon Titus 

IOtech Inc, 25971 Cannon Rd, 
Cleveland, OH 44146. Phone (216) 
489-4091. FAX 216-439-4093. TWX 
650-282-0864. 
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IEEE 488 


Interfaces & Software 


Hardware 

IEEE interfaces for PC, AT, 386, 
PS/2, Macintosh, HP, SUN & DEC. 
Converters from IEEE to RS-232, 
RS-422, modem, Centronics, SCSI, 
digital I/O and analog I/O. 

IEEE extenders, expanders & buffers. 


Software 

IEEE device drivers for DOS, 
UNIXe, Macintosh & SUN. 

Drivers for Lotus 1-2-3 & Symphony. 
Macintosh IEEE desk accessory. 


a PC n menu- -driven aay 


) ications support. | 


: (at 6) 4 439-4091 
Telex 6502820864 « =a 


10tech, Inc. + 25971 Ca 
_ London (0734)861 287 « Paris (1 


34810178 + Milan (02)4120360 ts 
Brussels (02)3848062 + Linkoping (013)1 10140 + Helsinki (90)5215288 


Munich(089) 710020 » Zurich (01)8219444 + Vienna (0222)253626 


Gorinchem (01)83035333 + Oslo (02)649070 + ‘Copenhagen (02804200. 


Madrid (9| )4027060 « Lisbon (01 )41013420 
Melbourne (03)5793622 * Toronto (416)6740444 
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PRODUCT UPDATE 


Prototyping system produces 
pc boards 1n one day 


A complete pc-board design and 
fabrication system, the Plot-A- 
Board system lets you produce a 
prototype board from a CAE board 
layout in a matter of hours. Using 
the system, you can produce rigid 
or flexible printed circuits, and you 
can even. produce’ multilayer 
boards. The system can produce pe 
boards with line widths and spacing 
as narrow as 0.010 in. You must 
have an IBM PC/AT or compatible 
computer with 640k bytes of RAM 
to use the system, and the vendor 
recommends a hard-disk drive. 

To make a prototype board, a 
modified pen plotter deposits a re- 
sist pattern on a standard copper- 
clad pe-board substrate. The sys- 
tem then etches the board in the 
traditional manner. This scheme 
eliminates the photo-plotting, film- 
tool, and photo-resist steps that tra- 
ditional pc-board manufacturing 
techniques require. 

The complete Plot-A-Board sys- 
tem includes CAE software for pc- 
board layout and autorouting; a 
shear; an etcher; a drill press; a 
modified plotter; and consumables 
such as pe-board substrate, ink, and 
chemicals. The CAE software is 
Tango-PCB and Tango-Route from 
Accel Technologies (San Diego, 
CA). It accepts input from a com- 
panion Tango schematic-capture 
program or from a number of other 
popular schematic-capture programs. 

A pattern-generation program 
takes the output file from the Tango 
software and drives the plotter. 
The system can handle patterns 
and, therefore, board sizes as large 
as 16x 9.75 in. The plotter deposits 
resist with proprietary pens at 40 
mm/sec; the system can draw a pat- 
tern on the prototype or on paper 
at 420 mm/sec. The system can han- 
dle boards as thick as 0.062 in. 


A modified plotter applies resist with pro- 
prietary pens and eliminates the traditional 
photography stages, thus letting you build 
pc-board prototypes in a few hours with the 
Plot-A-Board system. 


The spray-type etcher accepts 1- 
or 2-sided boards, includes a bath 
heater with temperature control, 
and uses sodium persulfate as an 
etchant. The 12-in. shear cuts lami- 
nate as thick as 0.0938 in. and sheet 
metal as thick as 0.04 in. The drill 
press accepts bits ranging from 
0.016 to 0.125 in. and includes a vac- 
uum and a magnifier lens. 

You can build a typical 4 x 4-in. 
prototype board with the Plot-A- 
Board system in a few hours for less 
than $25 in materials. A typical pe- 
board fabrication service would 
charge $500 or more to build such 
a prototype in a week. The vendor 
can fabricate your prototype boards 
with its system in a few days. 

The complete prototyping system 
costs $9800; delivery is 30 days 
ARO. The system includes enough 
materials to make at least a dozen 
boards.—Maury Wright 

MTech Equipment Corp, 9400 
Activity Rd, San Diego, CA 92126. 
Phone (619) 566-1892. FAX 619- 
530-1458. 
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Power 
at your command 


Military DC/DC Converters 
+5, 712, 12, +15, FIV 
Single and dual output 


AHE Series DC/DC converters from Advanced Analog 


have the power and reliability needed for 
military and aerospace systems. 


@ -55°C to +125°C and -55°C to +85°C 
temperature range 
@ Screened to MIL-STD-883C, Method 5008 
in a MIL-STD-1772 certified facility 
@ 15W and 20W output power 
® Hermetically sealed 
@ Advanced feedback method uses no 
optocouplers for high reliability and greater 
radiation tolerance 
Now you can get the higher temperature range 
your system requires. And improved performance. 
Advanced Analog’s AHE Series are built for rugged 
environments and guaranteed to outperform any 
other standard DC/DC converter of this type. Other 
standard Mxx Series converter models are available. 


We've got the experience. Our PS Series triple-output, 80W 


DC/DC Converters 


Output Output Voltage (V) 
Power Current (A) 


AHE2805S =15 SV,0- 3A 


AHE28125 = 20 12V, 0 - 1.67A 
AHE2812D 15 +12V, 0 - 625mA 
AHE2815S —.20 15V, 0 - 1.33A 
AHE2815D = 15 +15V, 0 - 500mA 


-S5°C to +85°C and -55°C to + 125°C 
Input voltage range is 17 - 40V 


converter is serving in the newest attack helicopter. MIL-STD-1772 Advanced 
Need a special converter or power hybrid? Call us and Qualified Analog 
we'll work with your team to get the best solution for 

your needs. Visit us at Wescon/89—Booth 1940 2270 Martin Avenue 
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PRODUCT UPDATE 


Chip set provides 1OOOM-bps transfer 
with 40-bit parallel-system interface 


If you need to quickly transfer large 
amounts of data from your proces- 
sor to a distant location but are lim- 
ited by transfer rate, your data- 
transportation problems may be 
over. Both the GA9011 and GA9012 
are ends of a 1000M-bps serial-data 
link with parallel-system interface. 
You can use the pair to extend your 
processor bus at full speed. 

Using an asynchronous §hand- 
shaking protocol to control data 
transfer, the GA9011 transmitter 
accepts 40-bit-wide data. It encodes 
the data into a 50-bit serial word, 
using FDDI-standard 4B/5B encod- 
ing, then transmits the data. The 
GA9012 receiver accepts the serial 
data, recovers the clock, decodes 
the data, and presents your system 
with 40-bit parallel data and a data- 
valid signal. The parallel interfaces 
are TTL compatible; the serial sig- 
nal is positive-referenced differen- 
tial ECL. 

The transmitter generates its se- 
rial clock by frequency multiplying 
a reference clock. This clock may 
come from your system, or you may 
use the device’s built-in crystal os- 
cillator. The reference clock can 
range from 20 to 25 MHz, and you 
can set the multiplication factor to 
be 5, 10, 20, or 40. You can, there- 
fore, obtain a serial-data rate rang- 
ing from 100 to 1000M bps without 
designing high-frequency circuitry. 

The receiver also requires a 20-to 
25-MHz reference clock, but this 
must come from your system; the 
receiver has no built-in oscillator. 
The reference clock is the only ex- 
ternal signal required, however. All 
other clock and data recovery cir- 
cuits are built in and do not require 
external components. The receiver 
has limited error-detection capabil- 
ity and will assert an error signal 
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Serial-data rates as great as 1000M bps are attainable with this transmitter/receiver pair. 
The GA9011 and GA9012 handle 40-bit parallel data at bus speeds to 25 MHz. 


if the word at its output contains 
an error. 

The serial-data link is always run- 
ning in order to maintain bit syn- 
chronization. If there is no user data 
available to the transmitter, it 
sends a frame-synchronization pat- 
tern. The receiver does not decode 
the frame synchronization, how- 
ever; it only presents user data on 
its output lines. If the receiver loses 
synchronization, it generates a 
sync-loss signal. 

You can connect the pair together 
with coaxial cable for distances 
<10m. If you are going farther, you 
will need to use fiber optics. 

The serial-data link is unidirec- 


tional; you will need two links to 
create a bidirectional data path. If 
you need to handle more than 40 
bits at a time, you can easily create 
parallel links. By cascading the sys- 
tem clock, you can synchronize the 
operation of parallel transmitters. 
The parallel receivers will auto- 
matically be synchronized. 

The devices operate from a 5V 
supply and dissipate 2W each. They 
come in a 68-pin ceramic J-leaded 
chip carrier and sell for $370 (100). 

Gazelle Microcircuits, 2300 Owen 
St, Santa Clara, CA 95054. Phone 
(408) 982-0900. FAX 408-982-0222. 
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“The final design has the 
circuit board in the back, nei 


Call ita problem that could have lead to 
considerable expense. The customer thought he'd 


have to add several steps to his assembly process. 


Instead he called Dialight. 

As the leader with over half a century of 
experience in every type of indicator light, for 
Dialight solving problems is standard operating 
procedure. Applying our engineering expertise in 
optoelectronics and utilizing state of the art 
CAD equipment, we rapidly proceeded to custom 
design the ideal solution — a totally integrated, 
remote LED indicator. Not only did it fit the unit 
perfectly but it also saved the expense and effort 
of cumbersome wiring, soldering, and testing. 
Plus it added the reliability of a pbush-on connector 
for easy assembly. All while being low cost. And, 
thanks to our extensive in-house tool fabrication 


EDN November 9, 1989 


but the LEDs must be 
in the front. 


Now what?!" 


and molding facilities, we delivered it virtually 
overnight. 

Saving costs while solving problems is 
something we've long done with our panel mount 
and circuit board LEDs. Over the years customers 
have asked us to pair, gang, piggyback, right angle 
mount, recess, bicolor, tricolor, slant, standoff, 
snap-mount, bin, do whatever you can imagine to 
them and we haven't been stumped yet! 

So, the next time you think there’s a remote 
chance of finding the right solution to an indicator 
design issue, remember that no one has more 
solutions than Dialight. 


A Cambridge Electronic Industries Co. 
1913 Atlantic Avenue, Manasquan, NJ 08736 201-223-9400 
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DEPEND ON THE NAME BEHIND 
THE WORLD'S FIRST STANDARD-SIZE 
9-VOLT LITHIUM BATTERY: 


Kodak is the name in high-performance batteries 
that designers and end users trust. 


The Kodak Ultralife® lithium power cell is the temperature performance. What's more, you 
9-volt to specify for maximum long-life perfor- can also choose the new 3-volt Kodak Ultralife 
mance. With twice the service life of conven- lithium battery. This 3.6 ampere hour Ultralife 
tional alkaline 9-volts, it battery delivers high ca- 
reduces battery changes Ses See pacity at 3 volts. It makes 
and equipment down- Typical Discharge Characteristics USVL an excellent backup 
time. Its innovative de- He OAS ArnA), CONTINUOUS ise Baas power source for a wide 
sign is right for your range of applications, 
most innovative designs. 2 especially in computers 
Flat-folded ribbon elec-  §$ and memory systems. 
trodes utilize the full 4 And where alkaline 
interior of the cell. 5 battery performance 

The 9-volt Kodak 7s. GENERAL PURPOSE ae | cane i: must be s ecified, de- 
ST Outen oo we we we wT wo wwe Tone non ne Rendon the Wine Ot 

ERVICE LIF 
Be oe life expectancy es batteries...just like mil- 
A consistent discharge KODAK BATTERIES ra of your end users 
characteristics —as o! 
well as superior low- DEPEND ON US. 
LS Eastman Kodak Saupe c/o Ultra Technologies Inc. 
© Eastman Kodak Company, 1989 isoe ose 424 315 332.7230 ] 
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Custom Components 


Preh Electronic Industries, Inc. 


Phone (312) 438 
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ae Computers and Communications 


The biggest little pellet. 
_ Inthe universe. — 


New pellet technology creates tantalum caps with 
built-in fuse or smaller case. 


NEC is using innovative tech- 
niques to pack more capacitance 
power into each micron of its 
tantalum pellets. Therefore you 
can have a built-in fuse without 
any increase in case size, or 

a smaller case without any 
decrease in capacitance value. 


Built-in fuse enhances safety. 


Our SVE-Series tantalums incor- 
porate a fuse to minimize 
damage from reverse current. 
Compatible with our R-Series, 


For fast answers, call us at: 


the SVE capacitors are ideal for 
noise absorption in computers, 
terminals or measuring equip- 
ment. Choose from 21 types with 
ratings from 1.0 to 33 wF and 
from 10 to 50V DC. 


10 uF power in 
the industry's smallest case. 


R-Series extended-capacitance 
chips offer ratings up to 10 yF in 
the A case measuring 1.6 x 3.2 x 
1.6mm. The extended R-Series 
consists of 46 device types with 


USA Tel:1-800-632-3531. TWX:910-379-6985. W. Germany Tel:0211-650302. Telex:8589960. The Netherlands Tel:040-445-845. 
Telex:51923. Sweden Tel:08-753-6020. Telex:13839. France Tel:1-3946-9617. Telex:699499. |taly Tel:02-6709108. Telex:315350. 
UK Tel:0908-691133. Telex:826791. Hong Kong Tel:3-755-9008. Telex:54561. Taiwan Tel:02-719-2377. Telex:22372. 

Korea Tel:02-551-0450. Fax:02-551-0451. Singapore Tel:4819881. Telex:39726. Australia Tel:03-267-6355. Telex:38343. 


ratings from 0.47 to 100 uF and 
from 4 to 35V DC. 

NEC not only produces more 
tantalum caps than anyone in 
the industry, we also invest more 
of our resources in intensive R&D 
programs dedicated to giving 
you the best device for your 
design. To find out how our 
tantalums give you maximum 
performance per micron, call NEC 
today. Ask about the SVE-Series 
with the built-in fuse or R-Series 
extended-capacitance chips. 
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| wish to apply for 
ES! the MBNA Gold 
e MasterCard, MBNA 


VISA Gold or both with a credit 
line up to $50,000 and all the other 
benefits described above. | 
understand that if I do not qualify 
for a Gold Card, this constitutes my 
request for a Silver Card. 


(Note: This is not an application for a corporate account.) 

L] MBNA Engineers Gold MasterCard® (04:787/16:754) 

L] MBNA Engineers VISA Gold® (06:787/17:754) 

L] MBNA Engineers Gold MasterCard & VISA Gold (05:788/18:755) 


(PLEASE PRINT) BIIS 
NAME 

ADDRESS 

CITY STATE ZIP 

HOME PHONE ( ) BUSINESS PHONE ( ) 


ARE YOU C) RENTING C] OWN iJ BUYING MONTHLY PAYMENT $ 


SOCIAL SEC. NO. DATE OF BIRTH 


NAME OF FIRM NATURE OF BUSINESS 
POSITION YEARS THERE 
ANNUAL SALARY S$ OTHER INCOME $ 


SOURCE OF OTHER INCOME 


(Alimony, child support, spousal income or separate maintenance income need not be revealed if you 
do not wish it considered as a basis of repayment.) 


MOTHER'S MAIDEN NAME 
(For use when you request special action on your account) 


PREVIOUS FIRM YEARS THERE 

(If at current firm less than 3 years) 

PREVIOUS HOME ADDRESS 

(If at present address less than 3 years) 

CITY STATE ZIP 
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APPLICANT NAME 
ase print) 


CREDIT CARD ACCOUNTS 
My MasterCard®/VISA® Account # is 


My American Express® Account # is 


| have read the entire application, agree to its terms, and certify the 
information is correct. 


APPLICANT'S SIGNATURE  — 


| have read this entire application, agree to its terms, and understand that | will be jointly and 
severally liable for all charges on the account. 


_CO-A 


| (We) authorize MBNA® to investigate any facts, or obtain and exchange reports 
regarding this application or resulting account with credit reporting agencies and 
others. Upon request | (We) will be informed of each agency’s name and address. 


Annual Percentage Rate 16.9% 


Grace Period For Repayment Of At least 25 Days from statement closing date 
Balances For Purchases 

Method Of Computing The Average Daily Balance (including new purchases) 
Balance For Purchases 


Transaction Fee For Cash Advances, | Transaction Fee For Bank and ATM Cash Advances: 2% 
And Fees For Paying Late Or of each Cash Advance, $2 Minimum, $25 Maximum 
Exceeding The Credit Limit 


Transaction Fee For Access Check Cash Advances: 1% 
of each Cash Advance, $2 Minimum, $10 Maximum 


Late Payment Fee: $15; Over-the-Credit-Limit Fee: $15 


The information about the cost of the card described in this application is accurate as of 6/89. This 
information may have changed after that date. To find out what may have changed, call us at 
1-800-847-7378. 

MBNA‘® is a federally registered service mark of Maryland Bank N.A., an MNC Financial Company. 
MasterCard® is a federally registered service mark of MasterCard International, Inc. 

VISA® is a federally registered trademark of VISA U.S.A., Inc. 


CIRCLE NO 98 


Annual Fee(s) $40 for Gold MasterCard or VISA Gold, $50 for 
(Fee Waived first year) Combination 
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bipolar devices. 
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“for bus interface implementations, are 


_ 'TT’s speed advantage: In a one-on-one comparison, a TI 


'74BCT240 BiCMOS octal bus driver proves to be much 7 - 


a eo. lan a a standard advanced bipolar equivalent. — 


eee to anced bipolar counter- Pee 
_ parts. Drive currents meet the require- 


~ ments of today’s industry-standard buses: 
48/64 mA commercial, 24/48 mA military. 
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pe sak: our “BCT IXXX memory _ 
- drivers are two times faster than the © 
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_ bonus, reduced switching noise.Case 
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‘members are compatible withoevanced 
bipolar sockets, el easy plug-in: : 


upgrades. oo 
BiCMOS Dee is nee ef = 
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that crop up in bus interface design. 

For example, the family will soon in- 
clude a series of SCOPE™ Octals to. 
provide system-embedded test. 

capability. Also, the eee > ae 
-BCT25XXxX IWS line drivers will as- 
sure incident wave switching (IWS) aoe 
down to 25 ohms. 


“For free samples of our “BiCMOS bed 


family: In Europe call 44-234-223000, fax 
~— 44-234-223459, or write Customer Response 


Centre, MS 09, Texas Instruments — 


i ae — Limited, Manton Lane, Bedford Mis 
: TPA, England. In Asia call 852-3- 
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Even the world’s fastest workstation will do you no good if 
it can’t run the software you need. Before you select a 
workstation, make sure it can run your CAE software. 


Margery Conner, 
Regional Editor 


n abundance of Unix-based workstations costing from $4000 to 
$20,000 are now available, their vendors conte processor per- 
&formance as if that were workstation users’ only concern. Realis- 
tically, third-party software support coupled with execution speed, rather 
than CPU performance alone, determines workstation choice for most 
users. 

Clearly, selecting a workstation is more complex than it was even two 
years ago, when Apollo (recently purchased by Hewlett-Packard) and 
Sun, with their 68020-based machines, were the unquestioned leaders in 
the field. Bob Weinberger, director of systems product marketing for 
HP’s Apollo Systems Division, says that in the past, people bought a 
workstation first and then selected from the 
available software. Now, he says, “The software 
drives the sale.” So before you become enrap- 
tured by the siren song of a high MIPS number, 
first select the software you'll be running, and 


SS Q 7 4 then compare workstation-performance specs to 
; select the workstation that mak ft 

Sane Beem ee 
Bett To get a feel for which workstations can run 


CAE software, EDN took an informal poll of 
representative CAE software vendors. The poll 
held no surprises. Sun and Apollo have the most 
support; Digital Equipment Corp (DEC) runs a 
close third. The rest of the workstations have 
only scattered support. Therefore, if you decide 
to purchase a workstation other than one offered 
by Sun, Apollo, or DEC, keep in mind that your 
and software choices will be limited. 

Although two of the oldest and most popular 
CAE vendors, Mentor and Daisix, each port 
their software to only one manufacturer’s work- 


Of the current crop of workstations, the Apollo Series 2500, 
at a base price of $3990, is the least expensive. The 68030-based 
system performs at an unspectacular but respectable 4 MIPS, and 
you have access to a plethora of third-party software packages. 
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Unix-based workstations have broken the $20,000 price barrier. (Photo courtesy Digital Equipment Corp) 


EDN November 9, 1989 


Select the software package you need before 
becoming enraptured by the siren song of a 
high MIPS number. Then pick the workstation 
to optimize the software. 


station (Apollo and Sun, respectively), they are excep- 
tions. (Daisix software also runs on its own proprietary 
hardware.) In general, most CAE vendors support 
many different workstations, with engineers’ demands 
determining which workstation third-party software 
vendors port their packages to. 


CISC versus RISC tradeoffs 


Apollo, Sun, and DEC have all recently introduced 
workstations with base prices in the $4000 to $10,000 
range. (For a complete list of workstations with a base 
price under $20,000, see Table 1.) Apollo’s Series 2500 
Personal Workstation uses Motorola’s 68030 CISC 
(complex-instruction-set computer) chip. Sun’s 
SPARCstation 1 and DEC’s DECstation 2100 and 3100 
use different RISC (reduced-instruction-set computer) 


processors. 

In general, workstations based on one of the 680X0 
family of CISC processors are less expensive than their 
RISC counterparts, and have a wide base of third- 


party software. Apollo’s 2500 workstation, for exam- 
ple, has a base price of $3990, almost half the price of 
a RISC-based workstation. The system is fully compat- 
ible with Apollo’s other 680X0-based sytems, the Se- 
ries 3000 and 4000, so you have access to a large base 
of application software. The more expensive RISC- 
based workstations, on the other hand, have a smaller 
software base because their processors are newer. 
They do, however, run at least twice as fast as CISC- 
based workstations. 

One reason Apollo can price the 2500 so low is that 
it is highly integrated and requires fewer, less-expen- 
sive components than do RISC-based systems, which 
require more expansive and faster memory to support 
their fast processor. RISC-based systems in general 
require at least 8M bytes of RAM; you can build a 
68000-based system with only 4M bytes. 

Another reason for the 2500’s affordability is that its 
mother board has no expansion slots—any add-ons 
must go through the SCSI interface. Apollo’s 2500 actu- 


Tektronix XD 88/10 
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Table 1—Unix-based workstations with base price less than $20,000 


8 to 32 


System Clock Memory 
Base speed frequency (min-max) 
Company Product price CPU (MIPS) (MHz) (Mbytes) | 
Data General Corp 17 410 28 
Digital Equipment Corp oT ee pee 
"8t024 
Hewlett-Packard Corp 410 16 
proprietary RISC) 
Hewlett-Packard, | Series2500PersonalWorkstation __—*(|_—saag0 | ea0sd,—s| = # | SONG 
intergraph Corp Cc ee ee 
MIPS Computer Lo eee 
Opus [ PersonalMainframe/e0o0 === =—S9005 | ~——ae000 =| =? S| 20 | «A t0 20 
Silicon Graphics Corp Te ee Cn 
SonyMicrosystems | News 700seres=ssS=S*~*~<‘i‘dRC=CS NWS *|~wwOGOSC*«dG=C‘ SSCS Ct 
a5 41016 
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ally does have one card slot—but it’s virtually invisible 
to the user. Apollo uses the slot to configure the system 
for a native Ethernet, IBM Token Ring, or Apollo 
Token Ring network interface. The 2500 comes stan- 
dard with a 15-in., 1224 x 800-pixel black-and-white dis- 
play. No color display is available. It also comes with 
4M bytes of RAM, which you can expand in increments 
of 4M bytes (at $650/M byte), to a maximum of 16M 
bytes. A 68882 FPU (floating-point unit) is standard. 

Keep in mind that you’ve got to balance an initial 
wide software base and a low cost against system per- 
formance. The 2500 clocks in at a respectable, though 
unremarkable, 4 MIPS. Both DEC and Sun, with their 
new RISC-based systems, have gambled that users 
will pay a premium for higher system speed, and that 
customer demand will force third-party CAE vendors 
to port their 680X0-based software to the new RISC- 
based systems. 

The DECstation 2100 ($7950) and 3100 ($11,900) 
clock in at 10 and 14 MIPS, respectively. Tom Furlong, 


Graphics-display resolution (pixels) point 
en re 
1280x1024 1280x1024x256 
1024x864 1024x864x256 
1024x864 1024x864x256 
1024x768 1024x768x16 1280x1024x256 68882 
1280x1024 1280x1024x256 
oe es 
1024x800 1280x1024 | 1024x800 or 1280x1024; 16 or 256 colors | 68882 
1024x800 1280x1024 | 1024x800 or 1280x1024: 16 or 256 colors 688 
— 1184x884x32 
1280x1024 mo ee 
640x480 1664x1200 | 800x600x256 1280x1024x256 ~ 
— 1024x768x256 1280x1024x256 
1152x900 1152x900x256 
816x1024 1280x1024x16 or 256 
1152x900 1152900256 
1024x768 1024x768x256 


— 1280x1024x256 
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Floating- 


Internal 
R2010 
R2010 


Proprietary 156 to 300 


Internal 
R2010 


R3010 


Weitek | 
1164165 


68882 


Weitek 
1164165 


68882 


oO 


80387 
Internal 


Capable of almost 15 MIPS and 2M flops, the HP 834CH is based on 
Hewlett-Packard’s proprietary RISC architecture. 


Hard-disk size 
(M bytes) — 
160 or 320 


As many as two 105M-byte disks | 


2 Comments 


155 to 697 | Graphics accelerator available for 
C—O r——O—Ciwj 


172 


150 to 344 
2.6G bytes (max) 


GX version has accelerated color 
graphics: 1.52x900x256 for $19,995 


GX version w/accelerated 
graphics costs $13,995 


104M bytes to 1.1G byte 
104M bytes to 1.1G byte 


91 to 327 
156M bytes to 3G byte 
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DEC’s design philosophy was simple—find a 


processor that runs like a deer and use it as 
the system’s central processor. 


Based on Motorola’s 88000 RISC processor, the AViiON workstation has 
a system speed of 17 MIPS, claims manufacturer Data General. 


architect of the 2100, points out that the workstation 
has a simple architecture—it relies on MIPS Computer 
Systems’ R2000 RISC processor to perform all the 
processing tasks within the system. DEC’s design phi- 
losophy was to find a processor that runs like a deer 
and use it as the system’s central processor, thereby 
eliminating the need to balance various distributed 
processors. This approach contrasts with other work- 
stations, such as the Opus Personal Mainframe/8000, 
which use distributed processers to handle I/O and 
graphics duties. (For a more detailed comparison of 
workstations that use either centralized-processor ar- 
chitecture or distributed-processor architecture, see 
box, “Workstation architectures vie for speed.”’) 

To remain compatible with DEC’s VAX minicom- 
puter line, both the 2100 and the 3100 use little-endian 
data storage. (Little endian means that bit 0 in a byte 
is the least significant; big endian means that bit 0 is 
the most significant.) The R2000 RISC-processor archi- 
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tecture allows for either big- or little-endian storage, 
and indeed, MIPS Computers’ own M/120-5 uses the 
big-endian technique. In addition, the R2000’s optimiz- 
ing compilers can handle either technique. Although 
the DEC workstations are not compatible with other 
R2000-based systems at the binary-code level, they 
are compatible at the source-code level, according to 
Armando Stettner, principal engineer for DEC’s Work- 
station Systems Engineering. 

Stettner notes that because Intel uses the little- 
endian scheme in its 80X86 processor architecture, the 
data-storage format of the DECstations is the same 
as that for PCs. And, since PCs are nipping at the 
heels of low-end workstations, this similarity could be 
advantageous in sharing common data bases. 

The 12.5-MHz DECstation 2100 has a MIPS number 
similar to the Sun’s 20-MHz SPARCstation 1. Furlong 
claims that the 2100’s R2000 processor can boast a 
high MIPS number at a lower clock speed than the 
SPARCstation because the R2000’s designers made 
better selections of the instructions included in the 
processor’s instruction set. Because the 2100 runs at 
12.5 MHz, it uses less-expensive parts than a 20-MHz- 
clock workstation. To further keep a lid on system 
costs, the 2100, like Apollo’s 2500, has a mother board 
with no expansion bus. 

The SPARCstation 1 ($8995), Sun’s entry-level ma- 
chine, is one RISC-based system that does have much 
software available. Though its instruction set is incom- 
patible with the company’s older, 680X0-based work- 
stations, third-party CAE vendors have already ported 
a wide base of software to SPARC-based systems. This 
software-vendor support stems, at least partially, from 
the relative ease with which they can port from the 
older 680X0-based Sun systems to the SPARCstation. 
Tom Reeder, vice president of marketing at EHesof, 
notes that although the SPARCstation has a different 
processor from the older Sun 4 workstation, the basic 
system architecture is quite similiar. As a result, 
porting Eesofs software from the Sun 4 to the 
SPARCstation took a matter of hours, rather than a 
major engineering effort. 

Unlike Apollo and DEC, which chose to save system 
costs by allowing no expansion slots on the mother 
board, Sun’s SPARCstation uses the company’s pro- 
prietary SBus. You can add external hardware, such 
as a data-acquisition board, through the bus. 

Like any workstation manufacturer, Sun would natu- 
rally like to see its system processor and architecture 
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Workstation architectures vie for speed 


System design plays nearly as 
controversial a part in determin- 
ing workstation speed as whether 
the system uses a CISC or RISC 
processor: Witness the diversity 
in approaches that workstation 
manufacturers use. There are 
two extremes in workstation sys- 
tem design—central processing, 
where one processor is responsi- 
ble for virtually all processing, 
and distributed processing with 
a separate main processor and I/O 
processor. Somewhere in the 
middle of these two approaches 


RISC-based workstations 


Opus 18000 


are systems that accelerate only 
the graphics portion of the work- 
station with an intelligent graph- 
ics-display controller. 

The DECstation 2100 and 3100 
typify the central-processor ap- 
proach. They use a very fast 
RISC processor to control all sys- 
tem operations and calculations. 
This approach simplifies the sys- 
tem software because the soft- 
ware never has to handshake or 
consider what some other subsys- 
tem is doing. On the other hand, 
the central-processor approach 


System processor 


requires that the processor’s 
bandwidth be fast enough to per- 
form all system processing. If it 
isn’t, the workstation is only as 
fast as its slowest task. 

The Opus Personal Mainframe/ 
8000 is an example of distributed- 
processing architecture. The sys- 
tem comprises an 80386-based — 
PC/AT with an 88000 add-in 
board. The 80386 handles all sys- 
tem I/O while the 88000 handles 
all application software process- 
ing. 


Data General AViiON 
88000 


Tektronix XD88/10 
DECstation 2100 
3100 


MIPS RS2030 
Silicon Graphics Personal Iris 


MIPS 
R2000/3000 


CISC-based workstations 


Apollo 2500 

3500 

4500 }68030 
Sony 1700 
Sun 3180 


Sun 386i } 80386 


HP834CH } HP-PA 


Intergraph Interpro 12 lipper 
tergrap rpro 125 Clippe - Large base of software 


¢ Low cost but 


Sun SPARCstation 1 Sun 
¢ Unspectacular speed 


Solbourne 4/500 SPARC 


* High speed but 
« Relatively small software base 


System architecture 


Distributed processor 


Opus 18000: 88000 serves as main CPU. 80386 
processor for AT bus-based |/O subsystem 
running under MS-DOS. 34010-based graphics 
board optional. 


Central processor 
DECstation 2100 


Central processor 
w/ optional graphics 
accelerator subsystem 


Sun SPARCstation 1 3/80 


Data General AViiON 
MIPS RS2030 


Apollo 2500 Apollo 3500 


4500 
Sony 1700 
Silicon General Personal Iris 


Intergraph Interpro 125: Clipper serves as main CPU. 
80186 serves as I/O subsystem processor. 
Proprietary graphics processor-based graphics 
subsystem optional. 


* Simple hardware and software 
* Cost is low 


Tektronix XD 88/10: 88000 serves as main processor. 
Proprietary "color cache" graphics subsyste 
is standard. : 


* Graphics requires the most Mflops of 
standard workstation tasks. This 
approach allows you to only pay 
the price for accelerated graphics 
when your application demands it. 

* Cost of graphics accelerator can 
double system cost. 


* Dedicates processor to |/O-often 
a system bottleneck. 
* Software is more complex. 
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In general, workstations based on one of the 
680X0 family of CISC processors have a wide 
base of third-party software and are low 
priced. 


Featuring built-in audio capability, MS-DOS compatibility, and an ex- 
pansion bus, Sun’s SPARCstation 1 has a base price of $8995. The $19,995 
GX version delivers graphics speeds of 400,000 2-D and 175,000 3-D vectors/ 
SeC. 


become an industry standard, meaning that many inde- 
pendent vendors would offer their own software-com- 
patible versions of Sun’s hardware. Standardization 
also benefits users because add-on hardware, as well 
as application software, becomes inexpensive. Witness 
the IBM PC: A major reason PC software is so inexpen- 
sive is that hardware and software designers have only 
one basic processor and architecture to support. 

Solbourne Computers’ products are all SPARC based 
and Sun-software compatible—Solbourne licenses 
Sun’s version of the Unix operating system, SunOS. 
Solbourne currently offers its Series 4/500, which is 
compatible with Sun’s Series 4 machine, but it plans 
to introduce a low-cost SPARC-based machine at the 
end of this year. Toshiba (Tustin, CA) and Tatung 
(Carson, CA) are also planning to introduce SPARC- 
based systems in the near future. 

Although Sun gives much of its promotional effort 
to the new SPARCstation, the company has not yet 
abandoned the 680X0 CPU as a workstation processor. 
Sun’s lowest priced workstation, the 3/80 ($5995), is 
also 68030-based. In keeping with its low price tag, 
the machine comes in a color version with a relatively 
low-resolution screen of 1152 x 900 pixels, which may 
not be high enough for your application. If your system 
is running I[C-layout software and displaying with 
many layers of interconnects, for example, the 3/80’s 
standard display’s low resolution may drive you crazy. 
But, if you’re using the system to run CASE (com- 
puter-aided software engineering) programs, the dis- 
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With a total footprint of just 16 x 16 in., the SPARCstation 1’s mother 
board is about the same size as an 8.5 x 11-in. sheet of paper. 


play’s resolution will probably be fine. © 

Again, a wide base of third-party software is key 
to a workstation’s success. Vendors of 88000-based 
workstations such as Tektronix, Data General, and 
Opus hope that the efforts of an industry-sponsored 
consortium, 88o0pen, will result in the ready availability 
of a large body of 88000-compatible software. The con- 
sortium exists to promote standards and certification 
procedures that will create an open and interoperable 
system environment for 88000-based systems. The 
88open Binary Compatibility Standard (BCS) subcom- 
mittee has developed a definition of a standard form 
for all executable programs on all 88000-based systems. 
The standard covers data, program, and file represen- 
tations. It defines common data types, such as integer, 
floating-point, and character. It specifies how data are 
aligned on word and page boundaries in memory, and 
defines how an executable data file is structured on 
disk. 

Third-party software developed for any workstation 
in the consortium can automatically run on any other 
machine that conforms to the standard, thereby gener- 
ating a software base more rapidly. Although Motorola 
claims a MIPS number of 17 for the 88000—the highest 
speed claimed by any RISC processor, and the chip 
has earned praise from engineers evaluating it, the 
future for 88000-based electronic CAE workstations 
is bleak because so few CAE software vendors support 
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You've heard beryllium copper 
finger gaskets are an excellent EMC 


shielding material. Here are some 
of the reasons why. 


Most engineers would agree, 
the properties of beryllium copper 
read like a designer’s wish list: 
excellent electrical and thermal 
conductivity, superb fatigue 
strength, high mechanical 
deflection range, and more. 

Enhance those properties with 
some of Instrument Specialties’ 
versatile designs and proprietary 
fabricating techniques, and you 
get truly unique shielding gaskets. 


High attenuation, low 
compression force, freedom 
of design. 

Compared with wire mesh or 
conductive elastomers, our 
beryllium copper gaskets offer 
the greatest shielding effective- 
ness over the widest frequency 
range: > 110 dB at 10 GHz 
plane wave, and >46 cB at 
14 kHz magnetic. 

By configuration, our finger 
shielding gaskets require very 
low compression force: from 5 to 


Flat spring design permits either shear 
application or direct compression. 


CIRCLE NO 99 


Instrument Specialties offers a selection of over 150 off-the-shelf shielding gaskets. Some of the most 
widely used Series — All-purpose, Twist, and Foldover ~~ are shown above. 


20 lbs/linear foot to establish 
surface contact and provide ade- 
quate shielding. The compres- 
sion range is up to 90% of free 
height, and they have virtually 
no compression set. It all adds 
up to lots of design latitude. 


No corrosion problems. 
Beryllium copper is easily 
plated. So if galvanic corrosion 

iS a concern, we can match 
ourselves to any host metal. 
What's more, it has no voids to 
trap moisture, and the opening 
and closing action of an 
enclosure automatically wipes 
surface contamination away. 


Versatile, easy mounting. 

Our All-purpose, Foldover, and 
Twist Series Sticky Fingers® 
gasket designs shown above are 
all mounted using our popular, 
fast, and versatile self-adhesive 
tape. Not shown are clip-on 
designs that grip, bite, or grab, 
and still others that use push 
rivet mounting. 


See Us At WESCON Booth #2523 


Need a custom design? 
Instrument Specialties offers 
countless combinations of 
shielding gasket sizes and 
designs, off the shelf. But your 
needs may be special, and we 
specialize in that, too. All it 
takes is a call. 


Call us for full information and 
service, and for our free 
brochure. 


Where shielding ““= 
is a science. 


Instrument Specialties Co., Inc. 
Headquarters 

Delaware Water Gap, PA 18327-0136 
TEL: 717-424-8510 EAX: 717-424-6213 
Western Division 

505 Porter Way, Placentia, CA 92670 
TEL: 714-579-7100 FAX: 714-579-7105 
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RISC-based workstations have a smaller soft- 
ware base and are more expensive than CISC- 
based workstations, but run at least twice as 
fast. 


or plan to support it. None of the CAE software ven- 
dors we contacted plan to port their software to 88000 
machines, stating that they have seen no demand for 
the porting by their customers. 

However, binary compatibility is no remedy. It 
places some constraints on the hardware because the 
software must make some basic assumptions about the 
system it’s running on. For example, one system might 
have a help key, and another might not. 

As well as knowing what software supports which 
platform, you'll need to know what kind of software 
you'll be running. If you’re running a digital simulator, 
the workstation needs very fast integer performance. 
Plus, you’ll want to have enough RAM for the simula- 
tor’s IC-model matrices to fit entirely into RAM. Oth- 
erwise, every time the workstation must access the 
disk to bring in more matrix data, you incur a time 
penalty. If you’re running analog simulation, you'll re- 
quire fast floating-point capability as well as fast inte- 
ger performance. On the other hand, if you’re running 


data-base software, which usually requires plenty of 
memory accesses, a high MIPS number won't be as 
important as a fast disk-access speed. 

The workstation market’s preoccupation with system 
speed begs the question: How do you measure it? For 
example, Motorola’s RISC chip, the 88000, has a MIPS 
number of 17, the number that Tektronix, Opus, and 
Data General quote for their 88000-based workstations, 
and the highest claim of any workstation manufacturer. 
Yet the 88000 has a relatively poor floating-point per- 
formance of 12.3M Whetstones. MIPS Computers, for 
example, claims a 138.6M Whetstone number for the 
floating-point unit for the R3000 running at 25 MHz. 
(The R3000 is a higher-frequency version of the R2000 
and is used, for example, in Silicon Graphics’ Personal 
Iris workstation. The Whetstone number for the R2000 
is the R3000’s Whetstone number derated to 16.6 
MHz.) 

For an indication of floating-point performance, 
you'll need to ask the manufacturer for the Whetstone 


Manufacturers of low-cost workstations 


For more information on workstations costing $20,000 or less, such as those described in this article, circle the 
appropriate numbers on the Information Retrieval Service card or use EDN’s Express Request service. When you 
contact any of the following manufacturers directly, please let them know you saw their products in EDN. 


Data General Corp 
3400 Computer Dr 
Westboro, MA 01580 
(508) 898-4051 
Circle No. 650 


Intergraph Corp 

One Madison Industrial Park 
Huntsville, AL 35807 

(205) 772-2000 

FAX 205-883-4800 

Circle No. 654 


Digital Equipment Corp 
2 Iron Way 

Marlboro, MA 01752 
(617) 467-6802 

Circle No. 651 


MIPS Computer Systems Inc 
928 Arques Ave 

Sunnyvale, CA 94086 

(408) 991-0221 

FAX 408-720-9809 


Circle No. 655 
Hewlett-Packard Co 


1820 Embarcadero Rd 
Palo Alto, CA 94803 
Phone local office 
Circle No. 652 


Opus Systems 

20863 Stevens Creek Blvd 
Bldg 400 

Cupertino, CA 95014 
(408) 446-2110 

FAX 408-446-5009 

Circle No. 656 


Hewlett-Packard Co 
Apollo Systems Div 
270 Billerica Rd 
Chelmsford, MA 01824 
(508) 256-6600 

FAX 508-256-2938 


Circle No. 653 
VOTE... 


Silicon Graphics Computer Systems Sun Microsystems Inc 
2011 Stierlin Rd 2550 Garcia Ave 

Mountain View, CA 94043 Mountain View, CA 94043 

(415) 960-1980 (415) 960-1300 

TLX 350613 Circle No. 660 

Circle No. 657 


Tektronix Inc 
Wilsonville ae rae 


Solbourne Computer Inc 
1900 Pike Rd 

Longmont, CO 80501 
(800) 356-8765 

FAX 303-772-3646 

Circle No. 658 


Box 1000 
Wilsonville, OR 97070 
(503) 682-3411 

TWX 910-467-8708 
Circle No. 661 


Sony Microsystems 
651 River Oaks Pkwy 
San Jose, CA 95134 
(408) 434-6644 

Circle No. 659 


Please also use the Information Retrieval Service card to rate this article (circle one): 
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Our low-cost 0S/2 tools put more muscle in - PCB design. 


FREE walkthrough demo disk will flex your muscles, not your budget. 


Tired of paying up to $80,000 per PCB design seat? memory with no MS-DOS constraints. Result: improved 
Look at LEDAX™ Plus. For $8795, you can put our design time, manufacturability and reliability. 
workstation-proven, workstation-powerful toolset on FREE graphical “walkthrough” demo disk for 
every OS/2"-Presentation Manager PC platform. MS-DOS users. Learn the power of LEDAX Plus — its 

LEDAX Plus tools are tightly coupled and highly tools, workstation compatibility and advanced functionality. 
interactive, for easy step-by-step control from oo Includes FREE bonus: 3 OS/2 utilities for fast 
schematic capture to design to phototooling. You WBA. directory manipulation. To order, call toll-free now: 


get networking with Sun/Apollo/ VAX compati- WAS (800) 663-6226. Get in touch with LEDAX Plus. 
bility. True multi-tasking. “Point and click” JN 
mouse/icon graphical interface. Virtual YN 2 


LEDAX by Microtel Pacific Research. 8999 Nelson Way, Burnaby, BC Canada V5A 4B5. Tel: (604) 294-1471. 


LEDAX is a trademark of Microtel Pacific Research. OS/2 is a trademark of International Business Machines Corp. All other brand and product names are trademarks or registered trademarks of their respective companies. 
p p p p 
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Analog VME 


DATEL offers the broadest line of high-performance A/D and 
D/A VME boards for data acquisition and control. One example 
is our Model 601 smart A/D giving 12-bit accuracy at 300 KHz 
for applications such as FFT's or DSP. All units are ruggedized 
for industrial use with direct sensor I/O. 

Call (508) 339-3000 or write for DATEL's new VME 


brochure. 
DVME- | NO. CHANNELS BITS NOTES 
611/612 _ 32S/16D A/D, 2 D/A(612) 12-14-16 Software PGA 
601  16S/8D A/D, 5 TTL, 1 RS-232 12-14-16 300 KHz 68010 CPU 
Optional Isolation 


624,68  Upto8D/A 12-14 


| INNOVATION AND EXCELLENCE IN PRECISION DATA ACQUISITION 
| DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048 (508) 339-3000 


CIRCLE NO 102 


ASK US ABOUT OUR: 
@PATIA iO" 288 Compatibility Features 


rs Software Development [fol for PLDs 


__f “DATA VO ie a rogistored wadomark of DATA /O Corporation. 


<= Call To Order: ™ 
1-800-523-1565 
(FL) 407-994-3520 
FAX:407-994-3615 
{CA) 408-437-2414 
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or Linpack figure. The Linpack figure can be mislead- 
ing, however, unless you keep in mind that all the 
numbers used in the Linpack algorithm can fit into a 
RISC processor’s cache memory. It doesn’t give an 
accurate indication of how fast the processor will per- 
form a floating-point calculation that must access the 
main memory. 

Another application that requires lots of number- 
crunching is graphics. You may associate complex 
graphics displays with pictorial analysis of scientific 
research, but sheer graphics-display speed is also im- 
portant when you’re playing “what-if” games for such 
CAE applications as pc-board and IC layout. Also, the 
ability to quickly display a new layout is a plus. In a 
CAE application, the scene being displayed is not com- 
plex, but you want to see and be able to change it 
very fast. 

Sun, Apollo, and HP all offer graphical accelerator 
add-ons, which can double the price of the workstation. 
Tektronix’s XD 88/10 has a color-cache controller and 
a proprietary processor dedicated to the graphics dis- 
play, in addition to its main 88000 processor. The com- 
plete graphics workstation costs $15,000. 

The Holy Grail that is system speed is an elusive 
goal. What’s considered a high MIPS number today 
will be merely mediocre tomorrow. For example, soon 
you'll probably be able to upgrade a SPARC-based 
system with a bipolar SPARC chip and see the MIPS 
speed increase by 50%. And, plugging in the next gen- 
eration of the 88000 RISC will likely accelerate its 
double-precision floating speed as well. So, making 
sure you have a system that will run the software you 
need for the foreseeable future is your insurance 
against obsolescence. =DN 
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If you would like more = 
information about this or any | 


other OrCAD product, | 
contact your local OrCAD | 
representative. | 
Ease-of-use + Power = | | 
Productivity | AUSTRIA ITALY | 
In today’s tough design } hada aoa saan 
environment, good engi- ° Complexity: 4000 + sheet Get our No-risk, Demo | 0316 /64030-0 Fax: 0117/710198 | 
neering tools aren’t good design capacity for single Disk | te / | 
eee 3 You need the best designs. 200+ levels o page 
to get the job done. ee Great support Try before you buy. Get | ITALY | 
for small, simple designs |Our demonstration disk | BELGIUM MicroData | 
OrCAD/SDT III offers to large, complex hierar- and see for yourself the INEX Systems 
the power chical systems. vey pee et SDT UL =| (02) 649.99.91 0187 /966123 | 
SDT Ill comes with the op-_ + Control: SDT III gives eon prea 92 ae eS hee | 
tions you'd expect to pay you the ability to cus- Once you've given our | ; ole | 
extra for tomize the work environ- dete disk te in, you'll ! ee SPAIN : 
: now one of the reasons NORWAY Next-For S.A. 
: pr peewee Tage A rage sl nai ne One why OrCAD is the world’s | NordCAD 504 02 01 | 
Seat tees a cludes user definable leading supplier of PC 98 17 32 99 Fax: 504 00 69 
in a breeze. Utilities hy macros, text/object sizes, based CAE tools. | Fax: 98 17 37 41 | 
enerate Bill-of-Materi- sheet sizes, graphical All OrCAD products come | SWEDEN | 
als, Electrical rules check, gulect ane even the complete with one full year | BR... Technology | 
create custom library ee Oe of technical telephone sup- | ARS Micro- Partners 
parts. OrCAD/SDT III makes it port, free product updates _| systems (468)790 9775 | 
sg:caee - easy and access to our 24 hour | (0276) 685005 Fax: (468)16 77 86 | 
* Compatibility: Over ae BBS. Fax:(0276) 61524 
thirty netlist formats; The lightning fast opera- | SWITZERLAND | 
over 50 supported dis- _ tion saves time. The intui- FINLAND lasmateee 
Bey ace ters; eves 50 aS pepe ae : Elektrotel OY 056 /83 38 38 | 
rinter drivers; a dozen avs vour most like 
blotter drivers. We con- hee ation This ae € 3175 NW Aloclek Drive | HSS as ans ah | 
ee oe oe short Ss oe. and Hillsboro, Oregon 97124 | W. GERMANY | 
e an anyone. immediate productivity. (503) 690-9881 FRANCE Conners 
| ALS Design GmbH | 
ers | (331) 46 04.30.47 4940/8180 74 | 
Call tee 48 25.93.60  Fax:4940/81 10 “a 
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Convention says that gate 
arrays often take months to 
develop. 

Convention says that TTL 
and PLD-based designs sacrifice 
production cost effectiveness. 

Maybe it’s time you flaunted 
convention. 

With Xilinx Programmable 
Gate Arrays. They give you all the 
benefits of gate arrays, but you 
can program them right at your 
desktop. 


Time to Market 


10 
| 


Verification Prototyping 


Gate Array 


Programmable 
Gate Array 


Cut up to 15 weeks from your design schedule. Because Xilinx 
Programmable Gate Arrays mean no waiting, and no risk. 


F Any way you look at it—speed, 
density or price—Xilinx’s Program- 
mable Gate Arrays make conven- 

tional logic design seem prehistoric 
by comparison. 


Evaluation 


Xilinx Programmable Gate 
Arrays cut months off your devel- 
opment cycle and replace boards 
full of TTL and PLDs. 

You don't worry about NRE, 
because there isn’t any. 

You work with a proven stan- 
dard part that has already been 
100% tested down to the last 
transistor. And our standard 
parts are priced the way most 
standard parts are priced. Low 
and getting lower 

If all this sounds too 
good to be true, consider 
the evidence: 

Design engineers are 
using more than 2,500 
of our development 
systems. And this year 
theyll create more than 
10,000 designs, guided 
by Xilinx’s comprehensive design 
tools and complete technical 
support. 

Production benefits are well 
proven: Weve already shipped 
more than a gar 
million fully 
tested parts. = ™" 

Soifyoure 
tired of working 
the conventional — 


Programmable design cuts your expenses, not 
your options. Xilinx offers you a broad range of 
Logic Cell™ Arrays for every application. 
way, take a look at Xilinx’s Pro- 
grammable Gate Array. Our new 
data book shows you how to get 
more density with less risk and 
get your ideas to market faster. 
Just call (800) 255-7778. In 
California call (408) 559-7778. Or 
contact your local Xilinx distrib- 
utor, rep, or sales office and ask 
for a Copy. 
It defies conventional logic. 
But it makes perfect sense. 


XILINX 


The Programmable Gate Array Company™ 
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‘Top 40 programming. Now 


Nm 
Mechanical computer-aided Computational fluid 
engineering dynamics 


ete’ Comet ing Sys ian 
fervor Lecetian 2 of coils conpiaied 


aA ey 
Computer-aided engineering Finite element modeling and Network computing and 
analysis mathematics 


Aerospace engineering Seismic analysis Computer-aided design 
in manufacturing 
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Reservoir analysis Computational fluid Industrial design Computer-aided engineering 
dynamics 
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Computer-aided engineering Mechanical computer-aided 
and industrial design engineering 
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Mechanical design Scientific visualization Aerospace engineering Kinematics and dynamics 
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available for any network. 


Apollo’s Series 10000 now 
brings supercomputer 
performance to the desktop. 


tad th hee ices SES RE. 


Your project team can’t share its 
work. Your current system lacks the 
horsepower for timely solutions. 
ll | And you can’t afford a super- 
Computer-aided molecular Multi-window industrial computer for your network. 


de 
sign tad | | i) eet Hewlett-Packard has a better way. 


taaes It’s the Apollo Series 10000. Mini 

Sea Supercomputer performance that 
can dramatically increase the power 
of any network. At a fraction of the 
cost of a supercomputer. 


Inside, the remarkable Series 10000 
F supports up to four amazingly fast 
Industrial design Structural analysis using Aerospace engineering processors. Each with its own integer 
Sinite element analysis unit, dual floating-point processors, 
and large cache memory. Which 
quickly deliver high-resolution, 
colorful 3D graphics. All of which 
makes the Series 10000 ideal for 
analysis, modeling, or imaging. 


Even better, the Series 10000 offers 
the flexibility to attack more than 100 
< Bee of the leading engineering and design 
computer-aided engineering Automotive engineering Computational fluid application areas. All, of course, in 

dynamics an industry-standard UNIX® environ- 
ment that can be linked to a wide 
variety of networks—including IBM 
token ring and Ethernet. 


The best part is that Apollo’s reliable 
and innovative engineering is now 
backed by Hewlett-Packard’s 
exceptional worldwide service and 


ss mamma aS a support network. 
Rae ep neeerays oe If you'd like more information on 
how the Series 


10000 can help © 
your project 
team solve its 
problems 
better and 


faster, call 
1-800-323-1846 


ee (in MA, call 
Computer-aided engineering Computer-aided engineering 1-800- . 
847-1011). The Series 10000 
There is a better way. 
ee A subsidiary of 


aT REE ES : Sigs igi fing HEWLETT 
Scientific visualization Computer-aided design Finite element analysis ars 
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The straight ahead solution. 


beep eitepetes ear 


For fast answers, call us at: 


USA Tel:1-800-632-3531. TWX:910-379-6985. Sweden Tel:08-753-6020. Telex:13839. 
W. Germany Tel:0211-650302. Telex:8589960. France Tel:1-3946-9617. Telex:699499. 
The Netherlands Tel:040-445-845. Telex:51923. italy Tel:02-6709108. Telex:315355. 


Computers and Communications 


NEC ECL RAMs offer the fastest route 
to your design goals. 


Now there’s no question about where to turn for ECL 
RAMs. NEC offers the high speed and the large capacity 
you need for mainframes, superminis, workstations, and 
other speed-driven applications. 

For pure speed, try our 1K x 4 chips with 5ns access 
time. For large capacity, specify our 256K x 1 devices 
featuring BiCMOS technology. NEC's broad and balanced 
lineup includes 1K, 4K, 16K and 256K devices. 

They come in 1-bit or 4-bit organization, 
with 10K or 100K interface, and 
offer a variety of speed options. 

Wherever your design is going, 
NEC has the ECL RAM to drive it to 
success. For fast information, 
call NEC today. 


‘ 
Access time Power Supply 
Device (ns) consumption (W) voltage (V) pekage 
pzPB10422D-7/-10 | 256x4 x4 24-pin ceramic DIP 
B104700-10/-15 18:pin ceramic DIP 
B10474AD-5/-6 Kx 4 24-pin ceramic DIP 
B10474D-8/-10/-15 8/10/15 24-pin ceramic DIP 
B10480D-10/-15 ECL 10K 16K x 1 10/15 20-pin ceramic DIP 
B10480B-10/-15 20-pin ceramic flat 
B10484D-10/-15 AK x 4 10/15 28-pin ceramic DIP 
B10484B-10/-15 28-pin ceramic flat 
D10500D-15/-18 256K x 1 15/18 24-pin ceramic DIP 
B100422D-7/-10 956 x 4 7/0 24-pin ceramic DIP 
B100422B-7/-10 24-pin ceramic flat 
B100470D-10/-15 4Kx 1 10/15 18-pin ceramic DIP 
B100474AD-5/-6 24-pin ceramic DIP 
B100474AB-5/-6 24-pin ceramic flat 
B100474D-8/-10/-15 8/10/15 24-pin ceramic DIP 
B100474B-8/-10/-15 1Kx4 
24-pin ceramic flat 
B100474B-45/-50/-60 | ECL 100K 4.5/5.0/6.0 20 45-50) 
B100474K-45/-50/-60 24-pin LCC 
B100480D-10/-15 16K x 1 10/15 28-pin ceramic DIP 
B100480B-10/-15 28-pin ceramic flat 
B100484D-10/-15 28-pin ceramic DIP _ 
B100484B-10/-15 4AKx4 10/15 28-pin ceramic flat 
B100484Kk-10/-15 28-pin LCC 
D100500D-15/-18 256K x 1 15/18 24-pin ceramic DIP 
| 
UK Tel:0908-691133. Telex:826791. Korea Tel:02-551-0450. Fax:02-551-0491. 
Hong Kong Tel:3-755-9008. Telex:54561. Singapore Tel:4819881. Telex:39726. 
Taiwan Tel:02-719-2377. Telex:22372. Australia Tel:03-267-6355. Telex:38343. 
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invent. 
Approve. 
Fund. 
Propose. 
Assess. 
idea. 
Need. 


More than a decade ago, Converter Concepts 
Started our way up the universal input 
learning curve and began developing a 
unique and extremely reliable technology. 


Today, that experience produces proven 
universal input power supplies that require 
no adjustments, no switches, no taps, no 
jumpers, no straps and now...no waiting. 


50 Watts in a 40 Watt Footprint... 
Off-the-Shelf—Even though the Converter 
Concepts VL 50 is a 50 watt internal power 
supply, it fits into the standard 40 watt 
footprint. Yet, it still offers industry standard 
I/O configurations. 

It’s also available for immediate delivery. 
No waiting. 

The VL 50 is UL, CSA and VDE safety 
approved. It accepts AC inputs of 


IN P UT 


Introducing two new 
off-the-shelf power supplies from 
acompany 10 years up on the learning curve. 


85-265 VAC, incorporates surface mount 
technology, provides standard overvoltage 
protection and includes overcurrent 
protection, too. At a cost that’s competitive 
with that of any manufacturer, foreign or 
domestic. 

Allin all, the VL 50 is quite a package... 
from way up on the learning curve. 


25 Watts for External Use...with Immediate 
Delivery—Converter Concepts also offers 
off-the-shelf delivery of our XT 25. It’s a little 
different because it’s for external use. 

But it’s also a lot the same. 

It’s based on the same proven technology. 
It’s UL, CSA and VDE safety approved. It 
accepts inputs from any AC power source of 


LEARN 


IN G CURVE 


85-265 VAC. It’s made in the United States. 
It’s cost competitive. And it comes from way 
up on the learning curve. 


Learn More About What We Offer and 

What We Know—For more information about 
off-the-shelf delivery of the Converter 
Concepts’ VL 50 internal power supply, our 
XT 25 external power supply and our other 
products and services phone, toll free, 
1-800-253-5227. (In Wisconsin, 
608-429-2144.) Or write us for more 
information. We'll be happy to help you learn 
what we've learned in more than 10 years. 


Converter Concepts, Incorporated 

Industrial Parkway # Pardeeville, WI 53954 
Toll Free: (800) 253-5227 = (608) 429-2144 
TWX: 910-280-2630 » Fax: (608) 429-9241 
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Come see us at Wescon Booth #338 
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Wescon/89 


To satisfy the information needs of today’s 
designers, Wescon/89 features a diverse 
program of courses and sessions on 
timely electronics issues. 


Tom Ormond, Senior Editor 


ore than 45,000 electronics engineers are 

expected to attend the 39th annual Wescon, 

which runs from Tuesday, November 14 
through Thursday, November 16 at three San Fran- 
cisco locations: the Moscone Convention Center, the 
Brooks Hall/Civic Auditorium complex, and _ the 
Meridien Hotel. The show will feature thousands of 
live product demonstrations from more than 1000 ven- 
dors of EDA (electronic design automation) tools; in- 
struments for test, measurement, and inspection; ac- 
tive and passive components; and production equip- 
ment, materials, and 
services. 

The 83 technical ses- 
sions in the Professional 
-Program have been di- 
vided into 12 tracks, 
spread out over the three 
days of the show. Wes- 
con/89 will also offer a 
wide selection of short 
courses on issues of cur- 
rent interest to the var- 
ied audience of circuit 
and packaging designers, 
research and_ develop- 
ment engineers, and test 
engineers. 

A forum of special ses- 
sions will explore five of the hottest topics in the elec- 
tronics industry—HDTV (high definition TV), VHDL 
(VHSIC hardware-description language), video-sys- 
tems technology, neural networks, and 32-bit embed- 
ded controllers. Many observers feel that the develop- 
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ment and use of HDTV technology will have a signifi- 
cant impact on the electronics industry. Each day at 
Wescon/89, a 2-hour session will explore HDTV sys- 
tems currently proposed for the FCC standards. 

The special session on VHDL—a hardware-descrip- 
tion language currently being adopted as a standard 
by vendors and users for CAD, CAE, and CAT (com- 
puter-aided test)—will provide a state-of-the-art report 
on developments in VHDL design, synthesis, model- 
ing, and testing by experts in each of these areas. In 
another session, Motorola and Intel will present their 
ideas on high-level, high- 
performance embedded- 
systems designs. The 
program will present a 
discussion of evolution- 
ary technology and actual 
applications from  well- 
known manufacturers. 
The session on video-sys- 
tems technology will ex- 
plore emerging video-sys- 
tems standards and re- 
port on significant devel- 
opments affecting video 
systems in imaging, en- 
tertainment, and commu- 
nications. 

Two sessions will ex- 
amine neural-network technology. The session on neu- 
ral networks in the real world will explore methods 
of making neural-network technology commercially vi- 
able. This discussion will also consider deployment is- 
sues and the status of European research and appli- 
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cations. The second session will report on some of the 
latest neural-network technologies and applications. 
The program of 19 short courses spread over the 
three days of the show will address a variety of topics. 
“Modern Microwave Semiconductor Devices” will ex- 


WEDNESDAY, NOVEMBER 15 
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TUESDAY, NOVEMBER 14 


‘THURSDAY, NOVEMBER 16 


~ 10:30 AM 


12:30 PM- 
2:30 PM 


10:30 AM 


12:30 PM- 
2:30 PM 


SESSION 1 
A NEW GENERATION 
OF ECL CIRCUITS 
SHATTER SYSTEM 
PERFORMANCE 
BOTTLENECKS 


SESSION 5 
ADVANCED LOGIC — 
MEETING SYSTEM 
DESIGNER NEEDS 


SESSION 9 
SILICON INTEGRATED 


CIRCUIT SENSORS AND 


MICRO-STRUCTURES 


SESSION 26 
SPECIAL SESSION 
32-BIT EMBEDDED 

CONTROLLER 


SESSION 30 
SOFTWARE FOR RISC 
ARCHITECTURES 


SESSION 2 
INTELLIGENT 
MEMORIES PROMISE 
PRODUCT AND 
MARKET NICHES 


SESSION 6 
SPECIALTY MEMORIES: 
COST EFFECTIVE 
SOLUTIONS TO HIGH 
PERFORMANCE 
SYSTEMS 


SESSION 10 
CONTENT ADDRESS- 
ABLE MEMORY (CAM) 
APPLICATIONS FROM 


PATTERN RECOGNITION 


TO LAN BRIDGING 


SESSION 27 
HIGH PERFORMANCE. 
COST EFFECTIVE 
FIBER OPTIC SOLU- 
TIONS FOR DATA 
COMMUNICATION 
APPLICATIONS 


SESSION 31 
SPECIAL SESSION 


FLAT PANEL INFORMA- 


TION DISPLAYS 


ADVANCED RECHARGE- 


plore microwave transistors, MMICs (monolithic micro- 
wave ICs), and present limitations and future trends 
in microwave technology. This course will complement 
several presentations in the sessions program. 

Many courses will explore specific design issues. 


SESSION 4 
CAD FOR MICROWAVE 
CIRCUITS 


SESSION 3 
ARCHITECTURAL 
IMPLICATIONS OF ASIC 
TECHNOLOGIES 


SESSION 8 
ACTIVE MICROWAVE 
DEVICES 


SESSION 7 
DESIGN METHODOL- 
OGIES FOR BRIDGING 
THE 1-100K GATE ASIC 
SPECTRUM 


SESSION 12 
COMMERCIAL APPLI- 
CATION OF GaAs IC 
AND SILKICON MMICs 


SESSION 11 
RISC — THE NEXT 
GENERATION 


SESSION 29 
SPECIAL SESSION 
NEURAL NETWORKS 
FINAL APPLICATIONS 


SESSION 28 
DISTRIBUTED POWER 
FOR THE NINETIES 


SESSION 33 
NEURAL NETWORKS IN 
THE REAL WORLD 


SESSION 32 
APPLICATIONS OF 


ABLE BATTERIES FOR 
PORTABLE POWER 
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Sampling A/Ds 


DATELs video speed sampling A/D converters 
give superior dynamic performance, to bring 
oth harmonic distortion and 
signal-to-noise ratios to new lows. 


For ae information call (508) 339-3000 
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INNOVATION AND EXCELLENCE IN PRECISION DATA ACQUISITION 
DATEL, Inc., 11 Cabot Boulevard, Mansfield, MA 02048 (508) 339-3000 
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“Applied Modern Error Correction Coding Tech- 
niques” will address linear-coding techniques and their 
applications to modern communications and data-stor- 
age systems. “Use of SPICE Power for Modern Analog 
Circuit Simulation” will deal with the rapidly changing = wort 
field of Spice-based simulators. Software designers can EN i! i : 
explore the “Essentials of the UNIX Kernel.” Other 2. = pean 
design-oriented courses include “RISC Microprocessor ? nS = 
Technology and Applications,” “Grounding and Shield- 
ing of Electronic Instrumentation,” as well as courses 
on fiber optics and power-supply design. 


Wescon/89 will also highlight courses on “Optics and Fons “agmcbaeagty Sipe enna 
. 9 66 ° : i ; ~ inciudge circul oarar ’ 
Computing, Advanced Packaging for ICs and Semi- <a Ba eyes ai mga nee eames ae 
conductor Devices,” “Laser Applications in Material gs Oa SEM card cages. 
Processing,” “Software Project Management Using & Es erior thermal conductivity increases reliability and 
” ‘6 ” ides higher density packaging of electronics 
DoD-STD 1703,” and “ISDN, What It Really Is. @ Unique! turn positive LOCK/UNLOCK simplifies board 


EDN replacement and meets MIL-STD-810C for vibration 


and shock 
gw When the action’s hot. . . IERC comes to the rescue! 


Article Interest Quotient (Circle One) 


‘ : International Electronic Research Corporation 
High 494 Medium 495 Low 496 a subsidiary of Dynamics Corporation of America 
135 W. Magnolia Blvd., Burbank, CA 91502 
(213) 849-2481 © (818) 842-7277 + FAX: (818) 848-8872 
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Trap tricky hardware and software bugs, 


precisely. 


Powerful debug commands aren't 
worth much if they’re too difficult to 
use. We've designed the SA98 to 
trap bugs based on simple, well 
defined, and detailed commands. 
Quick Change Artistry 
No more running up and down com- 
mand trees to change or modify an 
emulator condition. Change com- 


mands without stopping the emulator. 


Define in-depth breakpoints. Call up 
help menus and files as you need 
them. And you can go from 8- to 
32-bit microprocessors quickly. 

You Set the Rules 
Define your own soft keys and 
macro commands. With the PC/AT 
or XT function keys configured for 
emulation functions, you can type in 
and modify commands directly. 


co ae precise, . ‘comparing i 
to other systems is tough on them. 
Let the power of the SA98 trap your 
toughest problems and | reak out of | 
conventional traps. 

More Than Expected 
Call for a demonstration, and see 
how good a trap it really is. You'll 
see fast, well defined solutions. 


Alpha House _ 

London Road, Boceel 
Berkshire RG12 27], ciao 
Tel: 0344-862404 

= ss Sires 


Telex: 853394 
: Tet: GQ 43 8045 


Sophia Systems | 0 . Lid. 

NS Bldg 8F 

2-4-1 Nishishinjuku, Shoda 
Tokyo 163 Japan 


©1988 Sophia Systems 
Sophia Systems is a registered a of — 
Sophia Systems Co., Ltd 
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256-Color 
Triple RAM + DAC 


A second source to an industry 
standard, the ADV453 is a triple 
8-bit video DAC with built-in RAM. 
The device can display as many as 
256 colors from a palette of 16.8M 
addressable colors, as well as three 
additional colors from an overlay 
palette. Fabricated in a low-power 
CMOS process, the monolithic IC 
operates from a 5V supply and con- 
sumes <1W. 

In addition to the triple DAC, the 
ADV453 contains a 256 x 24-bit pal- 
ette RAM and a 8x 24-bit overlay 
register to allow easy implementa- 
tion of cursors, pull-down menus, 
and grids. Moreover, the device’s 
66-MHz video refresh rate makes 
it suitable for high-resolution color- 
graphics standards including IBM 
VGA and Macintosh II. 

An independent, asynchronous 
bus allows the wP to update the 
color-lookup tables without affect- 
ing the input of data via the pixel 
port. The DAC outputs directly 
generate the RGB signals without 
any need for external buffering. 
The monotonic outputs have inte- 
gral and differential nonlinearities 
of <+1 LSB. Available in a 0.6-in., 
40-pin DIP and 44-pin plastic 
leaded-chip carrier, the ADV543 
Operates in temperatures ranging 
from 0 to 70°C. 40-MHz version, 
from $35; 66-MHz version, from $45 
(100). 

Analog Devices Inc, Literature 
Center, 70 Shawmut St, Canton, 
MA 02021. Phone (617) 658-9400. 
Booth No. 2618. Circle No. 439 
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Bar-Code Reader 


The ‘BCR-6400 bar-code reader for 
cards or badges operates at scan 
rates from 10 to 120 ips. You can 
specify either 3x40-mil-slit or 
10 x 37-mil-diamond viewing aper- 
tures as well as visible red (660 nm) 
or infrared (880 nm) illuminations. 
Optional indicators include power- 
on and good-read LEDs. The scan- 
ner’s outputs are supplied through 
either an 8-pin modular, a 5-pin 
DIN, a 9-pin subminiature D, or a 
9-pin squeeze-to-release connector. 


All outputs are either TTL compat- 
ible or open collector. The unit 
comes in a polycarbonate case with 
a stainless-steel wear plate. It 
measures 5.6X2.0 in. and weighs 
8.5 oz. A mounting kit is sold sepa- 
rately. $240. 

Welch Allyn Inc, Jordan Rd, 
Skaneateles Falls, NY 13153. 


Phone (315) 685-8945. FAX 315- 


685-3172. Booth No. 2532. 
Circle No. 440 


Motion-Control-Code 
Translator For PCs 


G-CODES-to-DMC is a software 
package that runs on IBM PCs and 
compatibles and translates a stan- 
dard G-code text file into commands 
for the vendor’s DMC-600 series of 
motion controllers. The program 
can handle commands for motion- 
control systems that have either 
two or three axes of motion. It can 
translate commands for linear posi- 
tioning of one, two, or three axes, 
as well as circular interpolation of 
two axes. For smooth contouring, 


you can specify as many as 255 lin- 
ear and arc segments along a con- 
tinuous path. You can also synchro- 
nize motion commands with other 
process variables such as time, posi- 
tion, or external inputs and out- 
puts. 

The program is menu-driven, and 
when translation is complete you 
can either send the commands to 
the motion controller under control 
of a runtime executive or download 
the entire file to the controller’s 
memory to run autonomously. G- 
CODES-to-DMC, $495; DMC-6202- 
axis controller, $1495; DMC-6303- 
axis controller, $1995. 

Galil Motion Control Inc, 1054 
Elwell Ct, Palo Alto, CA 94303. 
Phone (415) 964-6494. FAX 415- 
964-0426. Booth No. 549. 

Circle No. 441 


High-Speed, 
Data-Acquisition System 
Operating at a throughput rate of 
400 kHz, the 12-bit HDAS-524/528 
hybrid circuits are complete data- 
acquisition systems. Each system 
contains a multiplexer, an instru- 
mentation amplifier, a S/H circuit, 
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an A/D converter, 3-state outputs, 
an onboard reference, and an inter- 
nal clock. 

The HDAS-524 has four differen- 
tial inputs, and the HDAS-528 has 
eight single-ended inputs. A dou- 
ble-level multiplexing scheme en- 
ables additional multiplexer channel 
expansion. The instrumentation 


amplifier, which is characterized for 
gains of 1, 2, 4, 8, 10, and 100, al- 
lows full-scale unipolar or bipolar 
input ranges from 100 mV to 10V. 
An external resistor selects the 
gain range. 

The HDAS-524 and HDAS-528 
operate from +15 and 5V supplies 
and are characterized for operation 


Why Do So Many Engineers Specify 
Keeper II° Lithium Batteries? 


Because Board Space Is Too Valuable To Waste 
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A: Eagle-Picher, we don’t think you should have to 
compromise valuable circuit board space simply because some 
battery manufacturer elected to make round batteries. 

Electronic circuit board “real estate” is becoming increasingly 
valuable. Consequently, engineers are faced with more complex 
decisions regarding their back-up power source. Keeper II’s unique 
prismatic configuration provides effective utilization of board space 
with maximum energy density characteristics. 

Packaged the way circuit board components were meant to be, the 
Keeper II has been proven highly dependable in stand-by power 
applications where years of reliable memory back-up is required. 
Eagle-Picher manufactures 100% of the Keeper products in the USA. 

So, no matter what your power requirements are, count on 


Eagle-Picher. Because Board Space Is Too Valuable To Waste. 


EAGLE |=>PICHER 


ELECTRONICS DIVISION 
Box 130 * Bethel Road « Seneca, MO 64865 
Phone: 417-776-2256 * TWX: 62864271 « FAX: 417-776-2257 
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over the commercial and military 
temperature ranges. High-reliabil- 
ity versions are also available. $375 
to $531 (1 to 24). Delivery, stock 
to eight weeks ARO. 

Datel Inc, 11 Cabot Blvd, Mans- 
field, MA 02048. Phone (508) 339- 
3000. FAX 508-339-6356. TLX 
174388. Booth No. 1730, 1732, 1734. 
| Circle No. 442 


MIL-STD-883, 
Dual-Port Video RAM 


The MT42C4064 256k-bit, dual-port 
video RAM (VRAM) is designed to 
meet MIL-STD-883 class B, revi- 
sion C. The company’s military fab- 
rication lines recently passed final 
inspection for JAN (Joint- Army 
Navy) certification to MIL-STD- 
38510. The VRAM is composed of 
a standard 64kx8-bit dynamic 
RAM (DRAM) and four 256-bit data 
registers, which make up the serial- 
access memory (SAM) portion. 

The MT42C4064 accomplishes 
data I/O and internal data transfer, 
using three separate bidirectional 
data paths: the 4-bit random-access 
I/O port, the four internal 256-bit- 
wide paths in the DRAM, and the 
4-bit serial I/O port for the SAM. 
The remaining circuitry consists of 
the control, timing, and address-de- 
coding logic. Each of the ports may 
be operated asynchronously and in- 
dependently of the others except 
when they are transferring data in- 
ternally. 

The VRAM is available in speeds 
of 120-, 150-, and 200-nsec. Package 
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Improve your 


motor skills. 


Siliconix’ new 
system solution 
for more efficient 
motor control. 
Combine an 
Adaptive 
MOSFET 
Driver with 


Fast t. MOSFETs. 
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The Siliconix $i9910 : 
Adaptive MOSFET Driver ~~ 
and new Fast t,, MOSFETs 
optimize system efficiency. Used 
in tandem they provide circuit 
protection and logic interface in off-line motor applications. 
This unique CMOS-compatible solution for variable-speed 
motor control significantly improves system performance. With 
five circuit protection features and lower power losses, the 
combined system results in higher reliability, smaller size, lower 
cost and reduced design time. 


The Si9910 and Fast t,, 
MOSFET family: system 
solutions for more efficient 
off-line control in motor 
drive and power supply 
applications such as major 
appliances, fans and blowers, 
industrial controllers, 
automobiles, power hand 


$1910 tools and UPS. 


Improve your motor skills! Ask for your Si9910 and Fast t,, 
Motor Control Design Kit. Call our toll-free hot line now! 
1-800-554-5565, Ext. 946. 


bff Siliconix 


incorporated 


2201 Laurelwood Road, Santa Clara, CA 95054 © 1989 Siliconix inc. 
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options include a 28-pin ceramic 
LCC and a 28-pin ceramic DIP. De- 
pending on speed selection and 
package option, $30 to $110 (OEM 
qty). Delivery, stock to eight weeks 
ARO. 

Micron Technology Inc, 2805 E 
Columbia Rd, Boise, ID 83706. 
Phone (208) 383-4000. FAX 208- 
343-2536. TWX = 910-970-5973. 
Booth No. 5832. Circle No. 443 


Terminal Strips For 
Printed-Circuit Boards 


Featuring a 45° entry angle, Eu- 
rostyle terminal strips save space 
and provide safe access for wiring 
on crowded pc boards. They feature 
a 0.197-in. contact spacing that pro- 
vides five terminations in less than 
an inch. 

Eurostyle terminals have touch- 
proof recessed terminals and wire- 


ready captive screws that will not. 


fall out and cause shorts. Captive 
wire protectors hold wires securely 
in place. The UL-recognized cur- 
rent rating is 15A, and the voltage 
rating ranges to 300V. 

Other features include large wire 
entries, which will accept wire sizes 
to 14 AWG; a closed side that acts 
as a wire stop; and thermoplastic 


insulator material, which has a 94V- 
0 UL rating and a UL temperature 
index of 130°C. $0.18 per circuit 
(500). 

Vernitron Corp, Beau Products 
Div, Box 10, Laconia, NH 03247. 
Phone (603) 524-5101. Booth Nos. 
2551, 2553, 2555, and 2557. 

Circle No. 444 


GaAs LED Indicators 


Featuring a 2-mA forward-current 


requirement, Series 550 GaAs LED 
indicators are specifically designed 
for low-power pc-board applica- 
tions. The indicators employ a T-1% 
LED light source and are available 
in a variety of package styles. 
They are available in four board- 
mounting styles. One style mounts 
perpendicularly (LED and wire 
leads along the same axis). There 
are three right-angle packages and 
two with right-angle mounts (LED 


MOSFET protection 
improves your 
motor skills. 


A Breakthrough 
in STD Bus 
Computer 

Graphics... 


...the new XYZ ACG-1 (Ad- 
vanced Color Graphics) card for 
the STD Bus features the 
Hitachi 63484 ACRTC (Ad-_ . 
vanced Cathode Ray Tube Con- 
troller) chip to minimize the soft- 
ware burden on the host pro- 
cessor. Designed for inclusion 
in real time and multi-tasking 
systems, full memory manage- 
ment is included for up to 256K 
of graphics memory (128K in- 
stalled). This memory does not 
use, replace or interfere with 
normal system memory, making 
this board ideal for even the 
smallest system. Resolution is 
up to 640 x 400 (128K memory). 
Programmable resolution and 
sync rates can be tailored to 
almost any application including 
CGA and EGA monitors. 


Voror 


At last, MOSFET 
protection for more 
efficient motor control! 
The Si9910 Adaptive MOSFET Driver provides dv/dt and di/dt control, 
shoot-through current limiting, undervoltage protection and short-circuit 
protection. In addition, it drives the high or low side of an n-channel 
half-bridge. 

Improve your motor skills! Ask for your $i9910 Motor Control Design 
Kit. Call our toll-free hot line now! 1-800-554-5565, Ext. 946. 
J Siliconix 


incorporated 


IIT A A NAME YOU'LL REMEMBER 


ELECTRONICS INC. 
Rural Route 12, Box 322 
Indianapolis, IN 46236 
Tel. Indiana 317-335-2128 
Toll Free 800-852-6822 
(except Indiana) 


Call or write for information! 
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2201 Laurelwood Road, Santa Clara, CA 95054 © 1989 Siliconix inc. 
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and leads 90° apart), with one hav- 
ing a 45° slanted back. The fourth 
style also has a slanted back, but 
it is designed with small standoff 
feet molded into the bottom of the 
package to facilitate cleaning after 
wave soldering. All Series 550 indi- 
cators are housed in a black Valox 
package, which carries a 94V-0 UL 
rating. $0.54 (1000). 

Dialight Corp, 1913 Atlantic 
Ave, Manasquan, NJ 08736. Phone 
(201) 223-9400. Booth No. 1918. 

Circle No. 445 


Signal Conditioner 


Model 160MK_ Bridgesensor _ in- 
cludes everything necessary for a 
strain-gauge-based, data-acquisi- 
tion system. It features a bridge 
power-supply regulator, a differen- 
tial amplifier, and an active filter 
with all the adjustments needed to 
calibrate and operate the device. 

Filter corner frequency is switch 
selectable. The 160MK employs re- 
mote sensing to eliminate errors 
due to voltage drops on long lines. 
The bridge excitation is adjustable 
over a4 to 12V de range; the regula- 
tor delivers 100 mA for bridge exci- 
tation. You can optimize amplifier 
operation by setting coarse and fine 
gain, input offset, and output offset, 
using trimmers located on the 
board. 

A bridge balance pot and bridge 
completion resistors located on the 
Model 160MK simplify operation 
even further. All you need to do to 


get the sensor system up and run- 
ning is to connect it to a +15V sup- 
ply. $215. 

Calex Mfg Co Inc, 3355 Vincent 
Rd, Pleasant Hill, CA 94523. 
Phone (800) 542-3355; in CA, (415) 
932-3911. FAX 415-932-6017. Booth 


No. 2019. Circle No. 446 
Text continued on pg 158 
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Encapsulant Provides 
Retrievability for Costly 
Electronic Components! 


Expensive electronic compo- 
nents and circuitry are easily 
salvaged when encapsulated 
with Master Bond EP30DP. 


Master Bond Polymer System EP30DP is that long sought 
after potting and encapsulation compound which features 
both superior environmental protection and retrievability 
upon demand for costly electronic components in case of 
malfunctions etc. It is a low viscosity, clear two component 
epoxy compound which can be readily mixed in a 4/1 mix 
ratio by weight and casts easily without creation of air bub- 
bles, voids etc. Master Bond Polymer System EP30DP cures 
fully at ambient temperatures with minimal shrinkage to 
produce a tough semi-rigid thermoset plastic which can en- 
capsulate even the most delicate electronic parts without 
damage. Components can be retrieved when desired by 
cutting away the encapsulant with a knife etc. or other me- 
hanical means. It is available clear for visual inspection of 
the encapsulated components or in a number of colors as 


For information, call or write: 


MASTER BOND, INC. 


154 Hobart Street, Hackensack, N.J. 07601 @ (201) 343-8983 


of rugged Fast t, 


2201 Laurelwood Road, Santa Clara, CA 95054 


More efficient Power 
MOSFETS improve your 
motor skills. 


Siliconix’ new family 


MOSFETs improves the 
efficiency, reduces the size and lowers the cost of motor control systems. 
And their low Rpsion), solid dv/dt rating and fully characterized diodes 
make it easier to achieve high system reliability. 

Improve your motor skills! Ask for your Fast t,, Motor Control Design 
Kit. Call our toll-free hot line now! 1-800-554-5565, Ext. 946. 
bff Siliconix 


incorporated 


© 1989 Siliconix inc. 


For High Performanc 


Come to Academic Press 


For a free brochure that explains how to order our books in the 
Professional and Technical Series listed below, visit us at 
Wescon®/89, booth #301 or write to the address on the opposite 
page. When you see us at Wescon’/89, be sure to ask about our 
special give-aways and meeting discounts! 


IEEE-488 

General Purpose 
Instrumentation Bus Manual 
Anthony Caristi 


April 1989, 256 pages, $42.50 
ISBN: 0-12-159820-9 


Design Guidelines 
for Surface Mount 
Technology 

John E. Traister 


October 1989, 320 pages, $42.95 
ISBN: 0-12-697400-4 


Voltage Regulator 
Circuit Manual 
Robert J. Traister 


October 1989, 152 pages 
$29.95 (tentative) 
ISBN: 0-12-6974 10-1 


Visit Booth #301 
at 


GD Wescon /Q©) U 
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Practical 
Applications Circuits 
Handbook 


Anne Fischer Lent and 
Stan Miastkowski 


August 1989, 350 pages, $39.95 
ISBN: 0-12-443775-3 


ISDN Design 
A Practical Approach 
Steve Hardwick 


August 1989, 152 pages, $29.95 
ISBN: 0-12-324970-8 


Linear Integrated 
Circuit Applications 
Manual 

Robert J. Traister 


August 1989, 150 pages, $29.95 
ISBN: 0-12-697403-9 


Operational Amplifier 
Circuits Manual 
Robert J. Traister 


May 1989, 158 pages, $35.00 
ISBN: 0-12-697405-5 


Doctor Design’s 
SuperSpec 

Composite Specifications for 1 Meg 
X 1 DRAM, Page Mode, 80-150 ns 


Marco Thompson and 
Stephen Scott 


Special introductory price: $195.00 


Regular price: $225.00 
November 1989/ISBN: 0-12-689230-X 
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FORTHCOMING 


Handbook of 
Neural Computing 
Applications 


Cliff Parten, Craig Harston, 
Alianna Maren, and Robert Pap 


February 1990, c. 400 pages, $49.95 
ISBN: 0-12-546090-2 


Handbook of 
Fiber Optics 
Theory and Applications 
Chai Yeh 


January 1990, c. 374 pages 
$79.95 (tentative) 
ISBN: 0-12-770455-8 


DOCTOR DESIGN'S 


SUPERSPEC 


LLORES IOS 


REG < | DRAW page mosie 80-153 NS 


Practical Switching 
Power Supply Design 
Marty Brown 


March 1990, c. 240 pages 
$39.95 (tentative) 
ISBN: 0-12-037030-5 


AC Power 


Conditioners 
Design and Applications 
James W. Clark 


December 1989 

c. 200 pages 

$44.95 (tentative) 
ISBN: 0-12-175460-X 


ACADEMIC PRESS 


Harcourt Brace Jovanovich, Publishers 
Book Marketing Dept. #01119, 1250 Sixth Ave., San Diego, CA 92101 


or Call Toll Free 


Quote this reference number for free 
postage and handling > 01119 
CIRCLE NO 118 


Prices subject to change without notice. ©1989 by Academic Press, Inc. All Rights Reserved. CB/NES/FL —01119. 
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Complete 50-MHz 
A/D Converter 


The SP1078, a complete A/D con- 
verter in hybrid form, includes a 
50-MHz flash converter with 3-state 
outputs, an onboard voltage refer- 
ence, and a 950-MHz full-power- 
bandwidth buffer amplifier. The hy- 
brid, which comes in a 24-pin double 


Your product 
looks good 
longer, 

for less, 
with Oak 
rubber keypads. 


Finally! Conductive and non- 
conductive rubber keypads 
that meet the long life and 
reliability of conventional 
switches. Oak’s rubber 
keypads give you: 

An expensive look for your 
product at a lower cost than 
other technologies. With 
greater durability than ever 
before. 

Now you can have silicone 
rubber keypads that perform 
up to 5 million cycles 
depending upon stroke, key 
pressure and snap effect. 
With a U.L. rating of 94-V0; 
operating temperatures from 
—40°C to + 85°C; resistance 
to weather, corrosion, bac- 
teria and puncture; and 
custom color combinations 
including translucent for 
backlighting. Think of all the 


possibilities for your product applications! 
Ask for our free specification guide. 


OAK Switch Systems Inc. 
P.O. Box 517 
Crystal Lake, IL 60014 
Phone 815/459-5000 


DIP hermetic package, consumes 
only 560 mW of power. The SP1078 
is available in commercial (0 to 
70°C) and military (— 55 to + 125°C) 
temperature ranges. 

Key specifications include a sam- 
pling rate of 50M samples/sec for 
sampling signals as high as 25 MHz, 
a minimum S/N ratio plus distortion 


pus 
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of 40 dB, a maximum differential 
nonlinearity of +0.6 LSB, and a 
maximum integral nonlinearity of 
+1] LSB. Other specs include aper- 
ture jitter of 50 psec, digital delay 
of 15 nsec, and a full-power ampli- 
fier bandwidth of 50 MHz. 

The SP1078 has a 1V input range, 
which is usable in either bipolar or 
unipolar modes for binary or 2’s 
complement coding. A summing 
node is available for external offset 
and gain adjustments; the reference 
is also available for external use. 
The converter operates from 5 and 
—5.2V supplies. Commercial ver- 
sion, $183; military version, $306 
(100). Delivery, stock to 10 weeks 
ARO. 

Sipex Corp, 6 Fortune Dr, 
Billerica, MA 01821. Phone (508) 
663-7811. FAX 508-667-5935. Booth 
No. 4400. Circle No. 447 


Cartridge System 
The Easi Tape cartridge-tape sys- 
tem connects to a host that runs 
MS-DOS via an RS-232C port. 
When used with the company’s MS- 
DOS software driver, the system 
can handle standard MS-DOS com- 
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SEE WHAT YOURE MISSING 
WITH INTEL’S DEVELOPMENT TOOLS. 


Choices. 
All the choices that help you finish your design sooner and 


get to market faster. That's what Applied Microsystem’s develop- 


ment tools give you that Intel®*can't. 
You can mix or match the emulation and software develop- 


ment tools you need to meet your design requirements—be it an 


80X8X, 80C18X or 80286. 

Choose the debugger you need. Validate*/Soft-Scope® 
Validate*/Unison> Validate*/XEL* XDB* Geneprobe? If you like 
to debug in C, pick your compiler. We work with them all. Even 


Intel’s. Or take your choice of other languages, like Ada, Pascal, 
FORTRAN, PL/M, Assembler or Jovial. 
You can work with a PC, Sun? Vax* or Apollo* No matter 
which tools you choose, we'll make sure they all work together. 
For more choices, call Applied Micro- 
systems Corporation at 1-800-343-3659. Mit 
In WA (206) 882-2000. Or write PO. Box 
97002, Redmond, WA 98073-9702 USA. Applied 


We just hope you’re reading this before Mii 
you buy an Intel system. And not after. Honesty 


*Call for availability. © 1989 Applied Microsystems Corporation. All rights reserved. AMC 273. Other names indicated by ® are registered trademarks of their respective holders. For the name of your nearest 
distributor in Europe, call 44-(0)-296-625462. Europe Fax 44-296-623460. Or contact Applied Microsystems Corporation, Ltd., Chiltern Court, High Street, Wendover, Aylesbury, Bucks, HP22 6EP, United Kingdom. 
In Japan, call 03-493-0770. Japan Fax 03-493-7270. Or contact Applied Microsystems Japan, Ltd., Nihon Seimei, Nishi-Gotanda Building, 7-24-5 Nishi-Gotanda, Shinagawa-KU, Tokyo T141, Japan. 
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mands such as “COPY” and 
“XCOPY.” It provides 32M bytes 
of storage for 2.X and 3.X versions 
of MS-DOS and 40M bytes of stor- 
age for 4.X versions. Using a Reed 
Soloman error-checking code, the 
system provides an error rate of 
less than 1 error in 10". The host 
can communicate with the system 
at a baud rate ranging from 150 to 
38.4k baud. In addition to an RS- 
232C interface, the device includes 
an IEEE-488 interface, an RS-422 
interface, an RS-485 interface, a 20- 
mA current-loop interface, and an 
8-bit parallel interface. The stand- 
alone unit measures 4X6X10 in. 
and weighs 6 lbs. It uses either 110 
or 220V ac or 12 or 24V de as a 
power source. $1295. 

Analog & Digital Peripherals 
Inc, Box 499, Troy, OH 45373. 
Phone (513) 339-2241. FAX 513- 
339-0070. TWX 810-450-2685. 
Booth No. 1558. _—_ Circle No. 448 


Li |g ne 
Fotoform Products Group 
MP 21-3 


Corning, New York 14831 
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Pushbutton Switches 


GP Series ultraminiature pushbut- 
ton switches are available for both 
through-hole and surface-mount ap- 
plications. They are designed to 
withstand vapor-phase, infrared-re- 
flow, and wave-soldering processes 
and are sealed to eliminate the in- 
trusion of flux, solvents, or other 
contaminants during cleaning proc- 
esses. 

Switch features include high-tem- 
perature thermoplastic housings 
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(UL 94V-0 rating), epoxy base and 
terminal sealing, and internal O- 
ring actuator seals. GP switches are 
available in spst and spdt momen- 
tary-action configurations. They 
come in straight, right-angle, and 
support bracket terminal styles 
with pin spacings of 0.100 or 0.050 
in. Tin-lead terminal plating is stan- 
dard. From $1.90 (1000). 

C&K Components Inc, 15 River- 
dale Ave, Newton, MA 02158. 
Phone (617) 964-6400. Booth Nos. 
2318, 2320, and 2322. 
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Heat Sinks For 
DC/DC Converters 


Two heat sinks are specifically de- 
signed for cooling 2.4 x 4.6-in. de/de 
converters. The models accommo- 
date different air-flow directions: 
Model 410011 has lengthwise fins, 
and Model 410111 has crosswise 
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Does Your Signal Generator 
Simulate The Real World? 


Over 
Amplitude 
Frequency 


Modulation —, 


— < 


The i ideal one” source ee testing a any y wane and vary all the 
duplicates any worst case signal — ~ meters singly or simultaneous 
that a DUT can encounter robane. separately or interactively. An 
variations in shape, frequency, duty generation of test waveforms | 

cycle, amplitude, bole and even a problem. LeCroy's EASYWA 
noise. _ 


Now hee is such ¢ a source, the 
LeCroy Arbitrary Function — — 
: ee You can create signals - 


'\\ 700 Chestnut Ridge Rd, Chestnut Ridge, NY 10977-6499 USA _ 


SICCOMPONENTS 


Tuming Possibilities into Realities 


STC Components is an 
international leader in the design, 
development and production of 
electronic COMpONeNtS. eee 

Over half of the ° 
products supplied by 
STC Components are 
destined for the international tele- 
communications market. These 
include advanced hybrid circuits, 
quartz crystals, semiconductors 
and power supplies. 

This wide-ranging capability 
produces considerable synergy in 
component development and 
enables STC to provide cost effect- 
ive solutions to the most complex 
circuit problems. 

STC offers telecommuni- 
cations manufacturers a full 
component design-to-manufacture 
service developing a close 
relationship with its customers so 
that future programmes can utilise 
developing technologies to the 
fullest extent. 


of. 


AbARNAA ha 


= UK’s largest manufacturer of 
telephone IC's. 


2 World wide supplier of low profile 
DIL VCXOs. —— 
« | eading Supplier of DC Lt 
DC converters. 


a /nternational telecoms 
hybrid manufacturer. 


loa OnE ||| UUM 


You can enjoy the benefits of iI 
this resource by simply Name inl nT | 
filling out and posting the coupon 
opposite. HL, STC COMPONENTS —__ 
Address 
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STC Components Inc. 


636 Remington Rd, Schaumburg 
Illinois 60173, USA 

Tel: 312 490 7150. Fax: 312 490 9707 
Telex: 910 291 1280 Postcode Tel: 
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fins. 

The mounting surface is ma- 
chined flat to provide maximum 
metal-to-metal contact for minimum 
interface resistance. Under natural 
convection, thermal resistance is 
3.0 and 3.0°C/W for the 410011 and 
410111, respectively. Thermal re- 
sistance under forced-air convection 
ranges from 0.6°C/W at 1000 linear 
ft/minute to 2.0°C/W at 100 linear 
ft/minute for the 410011. Respec- 
tive figures for the 410111 range 
from 0.5°C/W at 1000 linear ft/min- 
ute to 1.5°C/W at 100 linear ft/min- 
ute. 

The 2.44.6 x0.9-in. heat sinks 
are made of aluminum alloy and 
come in gold chromate or black ano- 
dize finishes. Model 410011, $4.21; 
Model 410111, $4.23 (1000). Deliv- 
ery, stock to six weeks ARO. 

Aavid Engineering Inc, Box 
400, Laconia, NH 03247. Phone 
(603) 528-3400. Booth No. 2730. 
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Data-Acquisition Card 
For IBM PCs 


The Lab-PC data-acquisition board 
for the IBM PC, PC/XT, PC/AT, 
and compatible computers can digi- 
tize data having 12-bit resolution at 
rates as high as 60 kHz. It has eight 
analog-input channels that are mul- 
tiplexed into a single channel. The 
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EL LAMP INVERTERS 


GET MORE FROM ELS 


@ Reverse polarity protected 

@ No-load protected 

A self-adjusting DC-AC inverter that 
matches performance to EL lamp 
capacitance changes, to extend lamp- 
life and optimize brightness. (For 
more information, see Loctite ad, 
below. ) 


) ie solid-state technol gy 
u te quality and reliability. © 
‘Thesel imps, available in awide _ 
of sizes, shapes and colors, will _ 
~ Survive under. conditions that destroy 
incandescents and even other ELs.Our _ 
_DC-ACinverter line, desi nedtomatch — 
any lamp size and desire output, _ 
assures maximum lamp performance— 
uniform surface illumination and use- 
ful life exceeding 10,000 hours. 


© 1989 Loctite Corporation 
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Nothing Turns On 
_ EL Lamps 
Like Our Inverters. 


\ 


(| | LOCTITE 
J] | LUMINESCENT 
Es SYSTEMS INC 


\ 
ois Reg 


ONE OF THESE CAN CHANGE 
THE WAY YOU SEE LIGHTING. 


Aforawhile 9 you’ “I understand _ 


why we say—no. other hight: can hold a 
candela to ours. 


re 
/ SYSTEMS INC. 


SETTING THE STANDARD _ 
A SUBSIDIARY OF LOGTITE CORPORATION 


tel (603) 448-3444 


FAX (603) 448-3452, TWX 710- 366-0607. 


Etna Rd., Lebanon, NH 03766 © 
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ome designers 
already take enclosures 
very Seriously. 


Successful designers call it their “how-to book” for 
perfection. It’s filled with the most advanced, aesthetically 
beautiful packaging solutions in the world. 


The comprehensive Rittal Handbook. It's easy to get, 
and it’s free. Just give us a call and we'll tell you how you 
can take your designs all the way to perfection...with 
enclosure systems from Rittal. 


1-800-637-4420 


RITTAL Corporation, 3100 Upper Valley Pike, P.O. Box 1284, Springfield, Ohio 45504, Tel: (513) 399-0500, Fax: (513) 390-5599 
CANADA, RITTAL LTD., P.O. Box 986, Oakville, Ontario L6J5E8, Tel: (416) 338-2440, Fax: (416) 845-5901, Telex: 6968914 
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board provides two 12-bit analog- 
output channels and 24 digital I/O 


lines. Three counter/timers can 
measure time-critical signals. The 
company offers three software 
packages for programming the 
board. The LabDriver software has 
ready-to-go routines for data acqui- 
sition, using DMA and waveform 
generation. The libraries run with 
Microsoft C and QuickBasic lan- 
guages. The board also works with 
MS-DOS version 2.0 and the com- 
pany’s LabWindows instrumenta- 
tion software. Board, $695; 
LabDriver, $95; MS-DOS 2.0 driv- 
ers, $295. 

National Instruments, 12109 
Technology Blvd, Austin, TX 
78727. Phone (800) 433-3488; in 

(512) 794-0100. TLX 756737. 
Booth No. 959. Circle No. 451 


Military-Rated 
Isolation Amplifier 


According to the company, the 
AD203SN is the first isolation am- 
plifier tested and specified over the 
full —55 to +125°C temperature 
range. The amplifier is also evalu- 
ated using MIL-STD-883 tests. 
Specific testing includes Class 2 
ESD sensitivity, 1500g of mechani- 
cal shock, and 20g vibration toler- 
ance. The AD203SN can also toler- 
ate 1500V rms of common-mode 
voltage. 

The amplifier’s full-power input 
bandwidth of 10 kHz accommodates 
high-frequency signals from ac-ex- 
cited bridge transducers, and its 
typical 0.012% nonlinearity allows 
the device to work in 12-bit accu- 
rate systems. Other key specifica- 


EDN November 9, 1989 


- lamps with useful lives exceeding. 10,000 
_ hoursin extreme environments. — 


tions include a maximum offset volt- 
age of +(5+25/G) mV (G=gain) 
and a typical offset-voltage drift of 
+ (6+ 100/G) pV/°C. 

Based on a 2-port, transformer- 
coupled design, the AD203SN 


eliminates the need to use an expen- 
sive military-specified de¢/de con- 
verter to power the front-end cir- 


\ot, we give 


you capacitanc 
logy thats very 


f sudden death, we give you 


__ Wecanalso provide a DC-AC inverter 

thati is carefully matched to your lamp, 
insuring optimum performance over its 
life. 


WE CAN GET YOU AROUND 
YOUR LIGHTING PROBLEMS. 


|colorrange,wecanmakea es, 
ticolor. 


cuitry. The amplifier operates from 
a single 15V supply and transfers 
both power and signals across the 
isolation barrier. Isolated power, 
rated at +15V at 15 mA, is also 
available to power three or four ex- 

ternal op amps. 
On the input (isolated) side of the 
Text continued on pg 170 
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_ SETTING THE STANDARD 
‘A SUBSIDIARY OF LOCTITE CORPORATION 


tel (603) 448-3444 


FAX (603) 448-3452, TWX 710-366-0607 
EtnaRd.,Lebanon,NH03766 | 
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Multiple 
Instructions 
er clock is not 

a barrier 


©1989 Intel Corporation 
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Its a milestone 


Multiple instructions per clock is now 
a reality. Intel’s new i960 CA is the first 
32-bit embedded processor to execute 
multiple integer and control instruc- 
tions per clock. : 

The i960 CA is the first processor 
_ to implement SuperScalar architecture 
on a single chip. It consistently breaks 
the multiple instructions per clock 
barrier because it looks ahead in the 
data stream and selects groups of 
instructions to safely begin executing 
at the same time. 

Thus the i960 CA allows you to 
reduce design costs by using less. 
expensive memory and peripherals, 


ne 


80960 NEXT GENERATION 


80960 CA 


PERFORMANCE 
S 
4 


| 80960 KA 


PRICE | 


For 32-bit embedded control, 1960 architecture offers a broad 
and growing range of price-performance options. 


at the same time you enjoy its unpre- 
cedented performance. In its 33-MHz 
version, the i960 CA can sustain 66 
native MIPS. 
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But as pleased as we are with its 
performance, were also proud of 
the i960 CA as an Intel milestone. It’s 
part of the i960 family of products 
that will remain software-compatible 
for generations. 


The world’s most highly 
integrated 32-bit embedded processor: 


J Instruction cache: 1-kb, two-way, set-associative 

3 SRAM: 15 kb one-clock access (15 frames 16 x 32 bit registers) 
4 General purpose registers: 32 x 32 bit 

4 I/O channel processor: data chaining, 4-channel DMA’s 

J Interrupt processor: 248 possible vectors 

J Programmable bus controller: 8/16/32-bit environments 


Intel gives you the support com- 
ponents and tools you need to get 
up to speed, including memories and 
peripherals specifically designed to 
work with the i960. Plus, we offer 
compilers, software debuggers, perfor- 
mance simulators, and macro assem- 
blers to provide easy access to the full 
capabilities of the i960 CA. 

Finally, working with Intel means 
youll have the world’s largest tech- 
nical support team helping you get to 
market fast. In short, everything 
you need to set a few milestones of 
your own. 

To get detailed information about 
this exciting family of products, call 
Intel today: (800)548-4725, and ask for 
Literature Department #LA43. 
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SUNRISE ELECTRONICS, INC. 


A WHOLE NEW WAY TO 
PROGRAM EPROMs, 
PLDs, and MCUs 


In-circuit Programming lets you 
program your EPROMs after they have 
been installed in your circuit card. It is 
the most efficient and most reliable way 
to program. It simplifies your 
manufacturing process and reduces your 
documentation. It also eliminates sockets, 
labeling and insertion related failures. 

Our programmers can program 
multiple data files into different cards 
simultaneously. In addition we test the 
cards automatically after they are 
programmed. 

Best of all, we do all the work for you. 
Sunrise in-circuit programmers can be 
delivered as complete turnkey systems, 
or you can develop your own interface 
using the built-in self guided menu driven 
software. 


T-8000 HIGH VOLUME 

IN-CIRCUIT PROGRAMMER 

@ Program 48 or more cards at a time 

@ 40 MB hard disk, dual floppy drives 

@ 660 Watts of programming power 

@ MS-DOS compatible 
T-6000 
BRIEF CASE 
PORTABLE 
IN-CIRCUIT 
PROGRAM- 
MER 


@ Optional lift out UV board size eraser 

@ Program several boards in one pass 

@ 3.5 inch, 1.2 MB floppy 

@ Rugged, shock mounted case, water 
tight 


T-5000 TRANSPORTABLE 
MS-DOS BASED IN-CIRCUIT 
PROGRAMMER 


@ Program several boards in one pass 
@ 20 MB hard disk, 3.5 inch floppy 


@ Rugged, shock mounted construction 


T-4000 LOW COST 
IN-CIRCUIT PROGRAMMER 


@ Customer supplies iBM AT or 
compatible 

@ Program whole circuit cards in one 
pass 

@ Supplied turnkey or develop your own 
interface using built-in self guided, 
menu driven software 


See our complete line of Universal 
and Gang programmers 


SUNRISE ELECTRONICS, INC. 


524 S. Vermont Ave., Glendora, CA 91740 


(818) 914-1926 


FAX (818) 914-1583 
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amplifier, users can program the 
gain from 1 to 100V/V with two ex- 
ternal resistors, which set input 
voltage ranges from +10 to +0.1V. 
The amplifier’s output side has an 
internal buffer amplifier that can 
drive low-impedance loads to a full- 
scale output of +10V. The 
AD203SN is packaged in a plastic 
2.23 x 0.83 x 0.6-in. DIP. $58 (100). 

Analog Devices Inc, Literature 
Center, 70 Shawmut Rd, Canton, 
MA 02021. Phone (617) 461-4065. 
Booth No. 2618. Circle No. 452 


80486 In-Circuit 
Emulator 


The HyperICE-486 is a true real- 
time in-circuit emulator for Intel 
Corp’s 80486. The unit, whose trace 
buffer is 8k frames deep, supports 
the 32-bit wP in its current 25-MHz 
version and will support the 33- 
MHz version when it becomes avail- 
able. The HyperICE-486’s features 
are a superset of those of the ven- 
dor’s HyperICE-386, which sup- 
ports the 80386. You can use the 
emulator with a PC, a mainframe, 
a workstation, or a terminal. Hy- 
perSource, a_ high-level-language 
debugger with support for C, Ada, 
and PL/M, operates on a PC and 
utilizes a windowed interface. 
$24,990; delivery, 45 days ARO. 
Microcosm Inc, 15275-E SW Koll 
Pkwy, Beaverton, OR 97006. 
Phone (503) 626-6100. FAX 503- 
644-9906. TLX 759527. Booth Nos. 
1144 and 1146. Circle No. 453 


Process Meter/Controller 


You can program the Model P6004, 
a wP-based, 6-digit ’4-DIN panel in- 
strument, to operate as a flow-rate 
indicator/controller or an accumu- 
lating flow indicator/controller. The 
P6004 has an integral V/F con- 
verter, which accepts 4- to 20-mA, 
0 to 10V, or 0 to 2V analog inputs; 
the P6000 accepts pulse inputs. 
Programmable features include a 
6-digit scale factor for display in en- 


THE LED 
ALTERNATIVETO  \ 
INCANDESCENT LAMPS © 


DDP’s packaged LEDs are 
designed as direct replace-. 
ments for incandescent lamps. | 
Our LEDs provide long life 
(averaging 10 years or more), 
and resistance to vibration and 
shock. 


Bubble Light Features: 

e Large area indicator 

e Uniform 180° viewing angle 
e Overall diameter of 1”’ 

e Assorted colors & bases 

e 5 to 110 Volts 


445 South Douglas Street 

El Segundo, Calif. 90245-4630 
(213) 640-0442, Ext. 113 

Fax (213) 640-7639 
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SIGNAL PROCESSING EXCELLENCE 


Sipex means monolithics. Leading-edge op-amps with the highest range of speed and precision. Available today in military and 
commercial grades. Call: 1-800-272-1772 or FAX: 508-670-9001. Sipex Corporation, Six Fortune Drive, Billerica, MA 01821 
See us at Wescon, Booth #4400 CIRCLE NO 129 171 


Wescon /89 Products 


gineering units, a 6-digit offset or 
preset (any decimal point), and two 
on/off setpoints with open-collector 
outputs for control or alarm applica- 
tions. All setup information is 
stored in nonvolatile RAM, which 


requires no battery backup. 
The P6004 provides four levels of 
lockout for program security. You 
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SURFACE MOUNT CONNECTORS 
THAT REALLY WORK! 


. And Hirose is delivering right now. 


With Hirose’s new surface mount connectors, your miniature designs 
can be on the cutting edge of technology. 


Leave it to Hirose engineers to develop and manufacture an entire 
family of SMT connectors that are precise, rugged and reliable. 


Every terminal tail uses the strongest and most 
advanced metal alloys and mechanically sound 
designs to assure the correct amount of flex 
under severe stress and thermal cycling 
conditions. Solder joint failure is thus 
reduced to zero. 


Hirose assembly and production methods produce precise axial 
alignment of the terminals, allowing the 
greatest _ possible area of contact with the 
PCB pads. _ This precision reduces the amount 
of solder required for mechanical strength 
and limits ~ _ the potential for failure from 
repeated stress. 


Hirose high temperature plastic insulators are Hehe woeat, 
sturdy and uniquely structured to easily _ : 
adapt to automated component place- 
ment. The need for through-hole 
support fasteners on the PCB is 
virtually eliminated. 


Even the electro-statically controlled carriers have 
received the same attention to detail. 
Each connector is cradled and 
protected from scratches, bends 
and breaks. Andeach flows & 
smoothly from the tube using \\ 
conventional gravity feed. 


Probably the most unique advantage to the Hirose 
series of surface-mount connectors is availability. 
While other connector manufacturers are still 
experimenting with handmade prototypes and 
limited ‘“‘soft-tooled’’ pre-production parts, 
Hirose is in full production and can deliver 
parts not only for your R&D but also to your 
production line. 


ks to Wory, 
we “Sy, 
% Hirose Electric (USA) Inc. 
® 2685-C Park Center Drive 
Simi Valley, CA 93065 
Phone (805) 522-7958 


FAX (805) 522-3217 
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See us at Wescon ’89, Booths 4216-4218, 
Civic Center, San Francisco 


can use the RS-232C interface with 
modem support, which is standard, 
for remote programming and meas- 
urements. Options include dual 8A 
Form C relays, isolated 3-state par- 
allel BCD output, and isolated 4-to 
20-mA or 0 to 10V analog outputs. 

P6004, $374; P6000, $275. 
Newport Electronics Inc, 2229 S 
Yale St, Santa Ana, CA 92705. 
Phone (714) 540-4914. FAX 714- 

546-3022. Booth No. 1153. 
Circle No. 454 


Automatic Test-Vector 
Generator For PLDs 


The PLDtest Plus software pack- 
age generates test vectors For 
PLDs. It accepts input in JEDEC 
standard 3A format or in Abel in- 
termediate file format. Outputs in- 
clude JEDEC standard 3A format, 
Abel “include” format, and generic 
test-vector format. The program 
can supplement user-supplied test 
vectors or can generate a complete 
new set of test vectors, whichever 
will achieve the maximum fault cov- 
erage for the targeted device in 
your design. The program provides 
separate lists of faults detected by 
the user-supplied test vectors and 
of faults detected by program-gen- 
erated test vectors. In addition, the 
program provides performance sta- 
tistics that help you analyze the tes- 
tability of your design. Version for 
IBM PCs, PS/2s, and 80386-based 
computers, $5995; version for Sun-3 
workstations, $9600. 

Data I/O Corp, Box 97046, Red- 
mond, WA 98073. Phone (206) 881- 
6444. FAX 206-882-1043. TLX 
152167. Booth No. 1437. 

Circle No. 455 
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OUR TABLE FEELING 
SATISFIED. 
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SIGNAL PROCESSING EXCELLENCE 


Sipex means monolithics. Leading-edge interface products that save board space and system power Available today in a full 
family of configurations. Call: 1-800-272-1772 FAX: 508-670-9001. Sipex Corporation, Six Fortune Drive, Billerica, MA 01821 
See us at Wescon, Booth #4400 
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All Your Software Solutions 
for the PC/XT/AT, 386, and PS/2 


PC-Board Design System 


AutoPCB release 5.3 has been 
greatly enhanced with features that 
facilitate the design of SMT (surface 
ceeee . mount technology) boards. The pro- 
"OUTPUT 01;F1R0S2” || gram works with AutoCAD, re- 
prea lease 9 or later, which provides the 
Jas’ ll : 
user interface and extensive docu- 
mentation facilities. The layout pro- 
vides the following features: It al- 
lows you to switch an SMT compo- 
nent interactively from one side of 
the board to the other; it allows you 
J scope=ibfind ("scope") ; to use metric dimensions in conjunc- 
WEE (BCOpE:. Bay Cnet espe Cue ee) tion with US dimensions; and it pro- 
brdi (scope, wvfm, 1024) ; Jj ; ; 
vides a parts library that lets you 
include your corporate part num- 
bers as well as the vendor’s part 
numbers. The logic symbols con- 
form to ANSI standards. The autor- 
outer can route to surface-only pads 
and can incorporate blind and bur- 
ied vias. The package includes in- 
2 Compt ing terfaces to Spice for analog simu- 
: lation and to Susie for logic simu- 
lation. Any changes that you make 
to reference designators during lay- 
out are automatically back-anno- 
tated to the schematic. Prices start 
at $495 for a schematic-capture and 
parts-placement package that runs 
on IBM PCs and compatibles. 
Cadisys Corp, 624 E Evelyn 
Ave, Sunnyvale, CA 94086. Phone 
(408) 732-1832. FAX 408-732-1832. 
Booth No. 1342. — Circle No. 456 
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High-speed compiled 
language users 


Hardware with data rates 
up to 1 Mbytes/sec 

: 2-GHz Pattern Generator 
The PG-2500 pattern generator pro- 
duces 4-bit-wide pulse patterns to 
2 GHz and 8-bit-wide patterns to 1 
GHz. The unit can store 4-bit x 32k- 
-. ~~. |\frame or 8-bitx16k-frame _ se- 
‘Call for FREE Catalog — quences. You can shift the outputs 
(800) IEEE-488 - (512) 794-0100 (individually in the 1-GHz mode and 
ee | _ in pairs in the 2-GHz mode) over a 
: ™ 4 NATIONAL range of +2 nsec with 10-psec reso- 
< INSTRUMENTS lution and an error of <100 psec. 


_ ‘The Software is the Instrument ™ You can control the internal clock’s 

12109 Technology Blvd. frequency in increments of 1% from 

Austin, Texas 78727-6204 10 MHz to 2 GHz. You must use 

en ee ec either an IBM PC/AT-compatible 
"Way es maa computer or an 80386-based PC 
CIRCLE NO 132 with the industry-standard bus as 


See us at WESCON booth #959 


the host. The computer must have 
an IBM EGA video controller, a 
high-resolution color monitor, a 
hard disk with at least 10M bytes 
available, and a National Instru- 
ments PC 2A IEKEE-488 interface. 
Such a computer can control as 
many as eight units. $75,000. 
Outlook Technology Inc, 200 E 
Hacienda Ave, Campbell, CA 
95008. Phone (408) 374-2990. TLX 
350479. Booth No. 856. 
Circle No. 457 


In-Circuit Verifier For 
Programmable Gate Arrays 


The Mesa I is a multipurpose, hard- 
ware-based in-circuit verifier for 
troubleshooting  field-programma- 
ble gate arrays. At present, the 
verifier supports logic-cell arrays 
(LCAs) from Xilinx and AMD. The 
unit lets you view the internal 
states of a device operating in a tar- 
get system and, while you are doing 
so, lets you change stimuli to isolate 
problems. The verifier consists of 
a probe and cable assembly, an 
8'2x8x's-in. pod (which, itself, 
contains 12 LCAs), a Microsoft 
Windows-based software package, 
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*Single-sided, actual size. 


No waiting for 
prototype boards from CAD... 


BoardMaker’ made this ready- 
to-stuff board’ in 22 minutes! 


Free VHS demo. 

Our videocassette demo shows all 
three BoardMaker models in action. 
Request on your letterhead or 
ohone 415-883.1717. Or circle bingo 
card for more information. Instant 
Board Circuits, 20A Pamaron Way, 
Novato, CA 94949. 


Whatever your CAD system, Board- 
Maker lets you get your hands on 
ready-to-stuff boards fast: in an hour 
or just several hours—depending on 
board size and complexity. 
BoardMaker works with virtually 
all CAD systems, milling and drilling 
SMT, single- and double-sided boards 
in copper-clad from your Gerber files. 


Low cost breakthrough. 
You'll pay for a BoardMaker after mak- & 
ing 12 to 20 boards. Which means 


you can't afford not to own one. instant Board Circuits 
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See the IEEE, IEE & UMI 
experiment in Distribution 
of Information on 
CD-ROM at 

booth 1318 


The Institute of Electrical 

and Electronics Engji- 

neers, Inc. (IEEE), the UK- hse ee%s 
based Institution of Mee ) 
Electrical Engineers 

(IEE) and University 


Microfilms International 


(UM) have created and are 
currently testing a CD-ROM 
image database system for IEEE and IEE 
publications issued from January 1988 onward. 
The aim of the program, called IEEE/IEE Publications Ondisc 
(IPO), is to serve the organizations’ members better by making 
easily available a complete source of their publications. All 
1988 IEEE and IEE journals, conference proceedings and 
magazines, plus a complete set of IEEE Standards will be 
stored on 25 to 30 discs — a total of 200,000 pages of text. 
1989 material is being added as it is published. 3 

Come to booth 1318 at WESCON 89 for a free demonstration 

of this exciting new experiment. 
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and an IBM _ PC/AT-compatible 
plug-in board that can support four 
pods. The software is compatible 
with Xilinx’s LCA design software. 
To use the verifier, you plug a 
probe into one of the target sys- 
tem’s LCA sockets and insert an 
LCA like the one removed from the 
target into the pod. $9390. Deliv- 
ery, four to six weeks ARO. 

Data I/O Corp, Box 97046, Red- 
mond, WA 98073. Phone (206) 881- 
6444. FAX 206-882-1043. TLX 
152167. Booth No. 1437. 

Circle No. 458 


68030 ICE 


The ERX in-circuit emulator for the 
68030 »P also supports the 68882 
coprocessor. In addition to emula- 
tion, the instrument performs real- 
time software performance analy- 
sis. The unit consists of an emula- 
tion module that plugs into the IBM 
PC/AT bus and a personality mod- 
ule that connects to the target sys- 
tem. Emulation memory is 256k- 
bytes deep and is expandable to 2M 
bytes. The trace buffer is 88 bits 
wide and 8k frames deep. You can 
set as many as 1M breakpoints. 
Supporting software permits both 
symbolic and high-level-language 
debugging. $15,995. 

Zax Corp, 2572 White Rd, Ir- 
vine, CA 92714. Phone (800) 421- 
0982; in CA, (714) 474-1170. FAX 
714-474-0159. Booth No. 1056. 

Circle No. 459 


C Cross-Compilers For 
NEC V25 And Intel 80386 


InterTools, a well-established soft- 
ware cross-development system 
that runs on a wide variety of host 
computers, is now available for tar- 
get systems based on Intel’s 80386 
wP or NEC’s V25 wP. The package 
consists of an optimizing C cross- 
compiler; a manufacturer-compat- 
ible cross-assembler; the XDB 5.0 
source-level cross-debugger; and a 

Text continued on pg 180 
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National 
Semiconductor 


Silence system noise with 
Our new FACT Quiet Series’ 


NATIONAL 
INTRODUCES THE FIRST 
INDUSTRY-STANDARD 
LOW-NOISE SOLUTION. 


The ACMOS marketplace 
has been long seeking an 
industry-standard pin-out 
solution that comes with guar- 
anteed noise specifications, 
as well as important characteris- 
tics designed to answer specific low- 
noise application requirements. 
FACT Quiet Series (QS) is precisely 
that solution. And just.as you’d 
expect, it’s available from the leader 
in ACMOS logic, National. 

FACT QS addresses all compo- 
nents of system- and device-generated 
noise, and not merely V,,p, or positive 
ground bounce. Those additional 
elements include V,,, (undershoot) 
and ringing, dynamic noise margin, 
as well as crosstalk and EMI. 


FACT QS 74ACTQ244 Specifications 


Typical 
Mapes | LP 
2 
| 
05h 
6000 
104 


“Vip — Dynamic Input threshold high. 
“Vip — Dynamic Input threshold low. 
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© 1989 National Semiconductor Corporation 


FACT (Fairchild Advanced CMOS Technology) Quiet Series (QS), FACT and 
GTO (graduated turn-on output) are trademarks of National Semiconductor 
Corporation. 
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(FACT) Quiet Series 


Output Characteristics 
Active 


Time (ns) 


Worst-case noise conditions, using industry-accepted test methodology. 


QUIETER THAN ANYTHING ELSE. 


FACT QS utilizes graduated 
turn-on circuitry (GTO™) to smooth 
the edges of the switching output. 
In addition, we’ve included an inno- 
vative undershoot corrector to pre- 


_ vent negative output excursions, 


which has the additional benefit of 
virtually eliminating device-generated 
ringing. The unique split-power 

bus design isolates the input from 
any Output perturbations, which 
increases the input dynamic 
threshold and the resulting 
dynamic noise margin. 


THE COMPLETE 
ASYNCHRONOUS 
SOLUTION. 


For applications such as 
asynchronous line driving, 
FACT QS also provides per- 
formance benefits in addition to 
low noise, beginning with very tight 
output skew With in-phase propa- 
gation delays used in clock distribu- 
tion, typical skew is less than 500ps. 
In all cases, we guarantee that 


CIRCLE NO 136 


output skew will be less than 
Ins. Furthermore, FACT QS 

_also offers up to a 15% prop- 
agation delay improvement 
over standard FACT: 


ALL IN THE FAMILY. 


As the newest member of 
our growing FACT and FACT 
FCT family FACT QS is available 
in all industry-standard packages, 
including PDIP and SO, as well 
as CDIP Flatpak and LCC for military 
applications. 


FACT QS vs. THE COMPETITION [ Typical (+25°C, 5.0V)] 


Parameter | 1.National’s | 2. Competitor A | 3. Competitor B 
FACT QS | Center Pin ACL FCTA 


Vas 

v 

Vs 
4 


7 


CALL AND FIND OUT MORE. 


Give us a call today at 1-800- 
825-5805, ext. 108, and arrange 
to get more information, plus a 
free sample. Or write: National 
Semiconductor Corporation, 
P.O. Box 7643, Mount Prospect, 
IL 60056. And discover how FACT 
QS can answer all your low-noise 
application needs. 


National 
Semiconductor 
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OTTO. 


Sealed Switches 


: val! That's what you can ex; - 
from OTTO precision snap-action © sizes, ‘choice ) : 

pushbutton switches. Sealed to sur- ance and button colors. 
vive the rigors of industrial, commer- 
cial and military applications, these Sealed against dirt and water r Electrical 
switches are available in momentary _ ratings from computer level to 10 Am- 


and alternate (push-on, setlist _ peres. Contact resistance <.025 ohms. 


CONTROLS 1 Division, OTTO ENGINEERING, INC. 
2 East Main Street Carpentersville, lilinois 60110 ¢ Phone: 312/428-7171 © FAX 312/428-1956 © TELEX: 72-2426 
CIRCLE NO 134 


LUNC 


We know there’s no special time for ideas. We also know that 
if your design involves transformers and/or inductors, we can 
help you make sure it’s right. Before it gets to breadboard. 

Meanwhile, you may want to read our free Transformer 
Application Guide. t's loaded with food for thought. Like 
how to determine VA rating. How to size rectifier circuits. 
How to estimate secondary RMS voltage. How to determine 
Capacitor factors. And much more. 

Simply write us at East Bridgewater, MA 02333. Or call 


1-800-422-1107. In Massachusetts, call (508) 378-5260. 
FOXBORO 
aaa 


Bon Appetit! 
Foxboro/Power Components Group 
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standard set of utility programs 
such as linker, librarian, locator, 
formatter, and ROM processor. The 
80386 tools support that chip’s pro- 
tected mode, produce output in 
COFF format, and let you write in- 
terrupt handlers in C. 

The global-optimizing phase of 
the compiler has been enhanced by 
strength reduction, a new type of 
optimization. The NEC V25 tools 
include many features (such as en- 
hancements to the runtime librar- 
ies) that take specific advantage of 
on-chip peripherals and make it 
easy to write interrupt handlers. 
PC version of the compiler/assem- 
bler/utility package, from $1800; PC 
version of XDB 5.0, from $1500. 

Intermetrics Inc, 733 Concord 
Ave, Cambridge, MA 02138. Phone 
(617) 661-0072. FAX 617-868-2843. 
TWX 710-320-7523. Booth Nos. 849 
and 851. Circle No. 460 


VXIbus Counter 


The 73A-541 single-width C-size 
VXIbus card performs measure- 
ments normally made by stand- 
alone universal counters. The unit 
can measure frequency, pulse 
width, period, time interval, and 
duty cycle. It can do so for single 
events, or it can compute averages 
over multiple-event occurrences. It 
can also count events. The board 
operates in an unconventional man- 
ner: It stores the absolute time of 
occurrences in a 28-bit x 2048-word 


EDN November 9, 1989 


The integrated SCC that increases system performance 


and cuts CPU overhead in half. Avy CPU. 


The CMOS Integrated Serial Communications Controller 
(Z16C35™) adds another level of performance and integration 
to Zilog’s industry-standard SCC. And it’ll work with whatever 
CPU you're using. 

You cut real estate dramatically. 

The ISCC’s four DMA controllers (two per SCC channel) 
can cut your bus overhead by 50%, compared to industry- 
standard controllers. The maximum bus bandwidth of 3.1 
Mbytes/second reduces both bus utilization and CPU overhead. 


Since you’ve got a programmable bus interface, there’s no 
need for programmable array logic on board. Plus you’ve got 
a more compact code to work with. 


You pick the CPU. 


The new streamlined, general purpose bus architecture 
is programmable in 8- or 16-bit data widths and 8-, 16- and 
32-bit address bus widths. The ISCC’s bus architecture is pro- 
grammable to accept multiplexed or non-multiplexed formats. 


You improve system performance. 

Available in 10, 12.5 and 16 MHz versions, the ISCC will 
give you a data transfer rate of up to 4 Mbit/sec. You’ ve also 
got a 10 x 19 bit status FIFO and a 14-bit byte counter for high 
speed SDLC transfer, using on-chip DMA controllers. Besides 
the low power CMOS and Superintegration™ advantages, 
you have performance enhancers like on-chip baud-rate 
generators, digital phased locked loops and crystal oscillators. 
And the ISCC supports all the current SCC features, including 
multiprotocol operation. 


You choose. : 

The ISCC is designed for applications that don’t require 
the higher bit rates of the USC, but do require DMA interface 
to larger memory systems as found in networked small com- 
puters, for example. In fact, it’s the only integrated general 
purpose alternative available. It’s also off the shelf. And backed 
by Zilog’s proven quality and reliability. To find out more 
about the ISCC or any of Zilog’s rapidly growing family of 
Superintegration products, contact your local Zilog sales office 
or your authorized distributor today. Zilog, Inc., 210 Hacienda 
Ave., Campbell, CA 95008, (408) 370-8000. 


ght product. Right price. Right away ©2 Zil@G 


ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL (813) 585-2533, GA (404) 923-8500, IL (312) 517-8080, NH (603) 888-8590, MN (612) 831-7611, 
NJ (201) 382-5700, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, CANADA Toronto (416) 673-0634, ENGLAND Maidenhead (44) (628) 39200, W. GERMANY Munich (49) (89) 672045, 
JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) (3) 723-8979, KOREA (82) (2) 552-5401, TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155, DISTRIBUTORS: U.S. Anthem 
Electronics, Hall-Mark Electronics, JAN Devices, Inc., Schweber Electronics, Vargas Electronics, Western Microtechnology, CANADA Future Electronics, SEMAD, LATIN AMERICA Argentina—Yel.-(1) 


46-2211, Brazil—Digibyte (011) 581-1945. 
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Drives MC68040, 
MC68030 at 


50 MHz 


K11040 
Series 


TTL Compatible; CMOS Com- 
patible with 50 pF Load Capability 

¢ Min/Max Symmetry 47.5/52.5% 
for Tightly Controlled Duty Cycle 

¢ Rise Time 1.7 ns, Fall Time 1.6 
ns Max 


Cooperatively designed to drive the Mo- 
torola MC68030 and MC68040 families 
of 32-bit microprocessors, the K11040 
Clock Driver is also ideal for other appli- 
cations requiring tightly controlled duty 
cycle and very fast rise and fall times 
with 50 pF load capability. Consult facto- 
ry for additional frequencies. 
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+20 PPM Clock 
For Telecom 
Applications 


K1144 
| Series 


TTL or CMOS > 
¢ 35-60 MHz TTL 
¢ +5V dc Input 


For telecommunications, modems, and 
other applications requiring tight stabili- 
ty, the K1144BM provides +20 ppm sta- 
bility, uses standard +5V dc input, drives 
standard TTL and CMOS logic, fan out 
of 10 from. 1.5 to 35 MHz. Model 
K1144AM drives up to 5 TTL logic gates 
from 35 to 60 MHz. Tighter stabilities 
available. 7 


CIRCLE NO 144 


Fie, K11040, K1144 and Champion are trademarks 
of Champion Technologies, Inc. Motorola, MC68040 
and MC68030 are trademarks of Motorola Inc. 

© 1989 by Champion Technologies, Inc. 


lr] Champion 
7 Peg pcres_ a Inc. 


2553 N. Edgington Street 

Franklin Park, IL 60131 U.S.A. 

708/451-1000 FAX: 708/451-7585 

EasyLink: 62931824 Telex: 499-0104 CTI UD 
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memory and processes this data to 
obtain the needed results. Many 
types of results are available in 
real-time while the unit is making 
additional measurements. The unit 
can accept inputs from front-panel 
connectors or from the VXIbus’s 
TTLTRG lines. There are several 
built-in self-test functions. $2295. 
Delivery, 12 to 16 weeks ARO. 
Colorado Data Systems Inc, 
3301 W Hampden, Englewood, CO 
80110. Phone (800) 237-2831; in 
CO, (303) 762-1640. TWX 910-933- 
0193. Booth No. 932. 
Circle No. 461 


Switching Regulators 


Units in the PSK Series of de/de 
switching regulators provide single 
outputs of 5, 12, 24, and 36V in 16 
and 20A (25A for 5V models) ver- 
sions. The devices have input 
ranges as wide as 8 to 80V dec and 
efficiencies ranging from 82 to 94%. 
PSK regulators operate over a 
—25 to +71°C range. Line and load 
regulation equals +0.38%; output 
ripple is 100 mV p-p max. Standard 
features include remote on/off, out- 
put voltage adjustability (0 to 
100%), input filtering, remote 
sense, load-current sharing, and 
temperature surveillance. Avail- 
able options include in-rush current 
limiting and output crowbar. 


Mechanically, PSK regulators are 
suitable for single-height-Eurocard 
or chassis mounting. Electrical con- 
nections are made via a standard 
H15 pin connector for 16A units and 


an H15/4H connector with 4 high- 
current pins for 20 and 25A mod- 
ules. $300 (100). Delivery, eight to 
10 weeks ARO. 

Melcher Inc, 200 Butterfield Dr, 
Ashland, MA 01721. Phone (508) 
881-4715. FAX 508-879-8669. Booth 
No. 5618. Circle No. 462 


Test Adapter 

Model 5402 is designed to test 84- 
lead chip carriers (LCC or PLCC) 
with J-lead contacts. The adapter 
design features a patented snap- 


ring design, which provides 
springless actuation. In use, the 
adapter mounts directly onto the IC 
under test and locks securely into 
position to provide hands-free test- 
ing. Output signals are delivered 
by 0.025-in. square, gold-plated 
phosphor bronze pins, which are 
staggered to maximize test-lead ac- 
cess. Model 5402 has a 500V rms 
rating and will carry current level 
ranging to 1A. Operating tempera- 
ture rating measures 102°C. The 
Model 5402 adapter features beryl- 
lium copper interface contacts and 
glass-filled nylon insulation. $44.50. 

ITT Pomona Electronics, Box 
2767, Pomona, CA 91769. Phone 
(714) 623-3463. Booth Nos. 1742 
and 1744. Circle No. 463 
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Now you can build 10 Mbit high-performance 


into your single-channel designs. 


Zilog’s MUSC, mono-channel universal serial commu- 


nications controller (Z16C33™), has been designed specifi- 
cally for high-performance applications that require only 
one high-speed channel. And it costs you about 40% less 


while helping reduce the CPU workload. And the 32-byte 
FIFO transmit-and-receive buffers help reduce CPU overhead. 
So does the fact that the MUSC integrates two time slot assign- 
ment cells—one for receive and one for transmit. So data is 


than the dual-channel USC. 


All the performance you want. 


The MUSC’s 10 Mbit/sec data transfer rate makes it the 
fastest single-channel general purpose controller available. 
CMOS and Superintegration™ give you higher throughput, 


automatically inserted into programmed time slots, reducing 
CPU overhead and external logic even more. And all of that 
frees up more CPU power for the system. The final touch is 

a separate 8-bit parallel I/O port, ideal for status or displays, 
that adds flexibility in local control or data presentation. 


All the flexibility you need. 


The MUSC’s multiprotocol design lets you adapt your 
system to a variety of networks. But not only do you get 
10 protocols, you get 8 encoding formats—including asyn- 
chronous, bit and byte synchronous, isochronous, Ethernet, 
and MIL-STD 1553B. And the Open Systems Interconnect 
(OSI) model features Time Slot Assignment that allows 
transmission of time multiplexed Synchronous Data Link 
Control (SDLC) protocol to the ISDN link level. 


All the reliability you've come to expect. 

Of course, the MUSC comes to you off the shelf, with 
Zilog’s proven quality and reliability. And you have the 
advantage of CMOS and Superintegration. But you also have 
the MUSC’s unique built-in bus-oriented testability, which 
allows access to nodes and registers for testing program 
functionality in real time. And, since dedicated pointer 
registers provide a window to serial flow during on-line 
testing, you can test transmission reliability of the controller 
during system operation. 

To find out more about the MUSC or any of Zilog’s 
rapidly growing family of Superintegration products, 
contact your local Zilog sales office or your authorized 
distributor today. Zilog, Inc., 210 Hacienda Ave., Campbell, 


oo CA 95008, (408) 370-8000. 
ght product. Right price. Right away: ZilG45 


ZILOG SALES OFFICES: CA (408) 370-8120, (714) 838-7800, (818) 707-2160, CO (303) 494-2905, FL (813) 585-2533, GA (404) 923-8500, IL (312) 517-8080, NH (603) 888-8590, MN (612) 831-7611, 
NJ (201) 382-5700, OH (216) 447-1480, PA (215) 653-0230, TX (214) 987-9987, CANADA Toronto (416) 673-0634, ENGLAND Maidenhead (44) (628) 39200, W. GERMANY Munich (49) (89) 672045, 
JAPAN Tokyo (81) (3) 587-0528, HONG KONG Kowloon (852) (3) 723-8979, KOREA (82) (2) 552-5401, TAIWAN (886) (2) 741-3125, SINGAPORE 65-235 7155, DISTRIBUTORS: U.S. Anthem 
Electronics, Hall-Mark Electronics, JAN Devices, Inc., Schweber Electronics, Vargas Electronics, Western Microtechnology, CANADA Future Electronics, SEMAD, LATIN AMERICA Argentina—Yel.-(1) 
46-2211, Brazil—Digibyte (011) 581-1945. 
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Look whos 
talking toIBM now- 
with a single chip 


THE DP8344 BCP 
OPENS UP THE IBM WORLD. 


Because of this one little 
device, a lot of players have found 
effective new ways of getting into 
the Big Blue game. Among them are 
Apple, Digital Equipment Corpo- 
ration, and many others emerging 
as winners in IBM protocol design 
and development. 

The DP8344 Biphase 
Communications Processor 
(BCP) is the key component i 
Apple's new adapter card for 
the Macintosh II—a landmark | 
beginning in Apple's strategy of 
integration into the IBM mainframe 
environment. 

The BCP is also a key compo- 
nent in Digital’s new 3270 Terminal 
Option Card for the DECserver 550, 
which gives IBM 3270 displays full- 
screen VT220 access to VAX appli- 
cations. Users can simply “hot-key” 
from their IBM system to Digital’s 
program development environment, 
industry-leading ALL-IN-1, and 
world-class UNIX. 

Besides putting new players 
in the game, the BCP gives existing 
plug-compatible players — like 
Memorex Telex— big competitive 
advantages. 


© 1989 National Semiconductor Corporation 


Apple and Macintosh are registered trademarks of Apple Computer, Inc. UNIX is 
a registered trademark of AT&T Bell Labs. ALL-IN-1, DEC, DECserver 550, ULTRIX, 
VAX and VMS are trademarks of Digital Equipment Corp. AS/400, CICS, CMS, 
IBM and TSO are registered trademarks of International Business Machines Corp. 
Memorex Telex is a registered trademark of Memorex Telex Corp. BCP is a registered 
trademark and BCP PocketLink is a trademark of National Semiconductor Corp. 
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ao The BCP also enables Digital 

& Sa to maintain both its own and IBM 

_ sessions for four terminals with a 

_ single chip. And Apple can imple- 

~ ment IBM coax and twinax protocols 
- with the same hardware platform 
and two-line interfaces. 


WE'LL GIVE YOU ALL 
THE SUPPORT YOU NEED. 


Our system solution includes 
a Multi-Protocol Adapter Demon- 
stration System for 3270/3299/5250 
connectivity. It supports all popu- 
lar terminal-emulation and file- 
transfer software. 

We also offer the BCP 
PocketLink, a credit-card-size ter- 
minal emulator; a demonstration/ 
development system with monitor 
debugger; and the DP8344 assem- 
bler/linker/librarian system. 


LOT OF POWER 
N A VERY SMALL SPACE. 


An intelligent transceiver 
and high-performance CPU are 
integrated on the same low-power 
CMOS chip. So a full system sup- 
porting all three IBM protocols — 
3270, 3299 and 5250—can be 
implemented in an area the size of 
a credit card. 

Yet the DP8344 BCP’s RISC 
architecture is so powerful that it’s 
the only processor needed in the 
new Memorex Telex 1192 Enhanced 
Function Display Terminal Series. 
Memorex Telex was able to cut both 
power consumption and board 
space — while adding a lot of new 
features, like an on-screen cal- 
culator and adjustable cursor- 
movement rates. 


LET’S TALK. 


If you want your system to 
talk to IBM, you should first talk to 
National. Give us a call today at 
(800) 825-5805, ext. 103. 


National 
Semiconductor 
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UNIVERSAL 
INPUT VOLTAGE 
40 WAIT 
SWITCHERS 


Universal input voltage range 85-265 VAC 
0% Minimum load on all outputs 
Approved UL, CSA and TUV standards 


Onboard VDE Class ‘’B” line filter which 
exceeds the requirement by 10dB margin 


Indefinite short circuit protection 
Overvoltage protection 
Minimum 205,000 hours M.1.B.F. 
= Dy Ae yee GA Us 1 


MODEL OUTPUT 

NUMBER VOLTAGE/CURRENT 

FLU3-40-1AD 5V@5A, +12V@3A (5A Pk), 
—12V@0.7A 


Eight models are available with voltage 
combinations of +5, —5, +12, —12, +15, 
—15, +24 & +28 VDC. 


$79 for singles and $63.50 each for 
100 quantity, (For FLU3-40 Series) 
Delivery-Stock to 2 weeks 


POWER GENERAL'S FLU2-40 and FLU3-40 
series are families of dual and triple output 
40 watt switching power supplies for 

Disk drive subsystems, Data communications, 
CRT terminals, Industrial equipment and 
Instrumentations. 


These products are machine inserted, auto- 
tested and monitored under statistical process 
control on our JIT production line. 


Power General utilizes the latest technology to 
provide complete, innovative solutions to your 
power needs. 


FREE HANDBOOK! 

Call or Fax for detailed 
specifications and a free 
Power Supply Handbook. 
LET 

POWER GENERAL 
WORK FOR YOU! 


A SUBSIDIARY OF UNITRODE CORPORATION 
152 Will Drive, Canton, MA 02021 
TEL: (617) 828-6216 FAX: 617-828-3215 


eee ene ee 
CIRCLE NO 142 
186 


Products 


LCD Switch Module 


The Pixie module integrates a low- 
power LCD and a custom IC driver 
into the keycap of an spst momen- 
tary-contact switch to provide a 
user-friendly method for machine 
control and display applications. 
The LCD employs super-twist tech- 
nology and features LED-type 
backlighting to accommodate low- 
ambient lighting conditions. 

The LCD consists of 864 pixels 
in a 24x 36-pixel matrix that pro- 
vides full-screen graphics displays. 
You can also configure the Pixie’s 
display in a 5X7 dot matrix to ob- 
tain a 3-line x 6-character alphanu- 
meric presentation. 

The spst switch contacts have a 
nominal rating of 12V at 50 mA. 


Contact withstanding voltage rat- 


ing is 250V ac for 1 minute. Contact 
and isolation resistance are 10. max 
and 50x10°Q min, respectively. 
Switch bounce measures 5 msec 
max. $40.72 (100). 

IEE Inc, 7740 Lemona Ave, Van 
Nuys, CA 91409. Phone (818) 787- 
0311. FAX 818-376-1075. Booth No. 
Zsal, Circle No. 464 


Clock Oscillators 


MX055L_ Series TTL-compatible 
clock oscillators are available in 26 
standard versions covering a fre- 
quency range of 2.4576 to 64 MHz. 
Custom frequencies within this 
range are also available. All oscilla- 
tors will drive 10 standard TTL 
loads. 

Housed in a hermetically sealed 
metal package that’s compatible 
with 14-pin DIPs, MX055L oscilla- 
tors employ a 3-point/120° crystal 
mount, which maximizes shock and 
vibration performance. They fea- 
ture a +100-ppm frequency stabil- 
ity over an operating range of 0 to 
70°C. Optional stabilities of +25 to 
+ 1000 ppm are also available. 

MX055L oscillators also feature 
enable/disable and complementary 
output options. They operate from 
5V supplies and draw currents 


Toroidal 
Power 
Chokes 
from 


GOWANDA 


VERTICAL SERIES VC 


HORIZONTAL SERIES HC 


# Improved environmental and 
mechanical protection. 


@ Easier assembly handling. 

& Excellent electromagnetic 
shielding. 

# Printed circuit mounting. 


@ Pre-tinned leads. 


@ Inductance values from 
10uH to 1000uUH. 


# Current rating from 1.0 
to 10.0 amps. 

@ .025 stand-offs. 

= Cost effective designs 
in standard or custom to 
meet your specifications. 


For complete information 


Call 116-532-2234 
FAX 116-932-2702 


GOWANDA ELECTRONICS CORP. 


1 INDUSTRIAL PLACE 
GOWANDA, NEW YORK 14070 


TWX 740-529-1211 Made in U.S.A. 


CIRCLE NO 290 


EDN November 9, 1989 


* 


ium Battery 
ium thiony| 


th 
ith 


_ these | 


The Maxell Super L 
Good for a decade 
ide batteries 


chlor 


D od 
2oaes 
oF OF 
ee 
OO20 
Fas 
=O <2 O 
oor 
£o5Llo 
© O95 
OY 


& 
2 
eae 
55 
CS 
QO — 
e 
= '@) 
S50 
O25 
oY. 
‘Oo >> oO 
oD OOS” 
ie 0o> Oo 
OH 5H 50 
BERoe RE 
Ig oOo fa 
69a= 


ions where a safe 


icat 


appl 


ity 


and a name you can trust 


IVE. 


ify Maxell Super 
ies for qual 


imperat 


is 
Spec 
ium Batter 


battery 
Lith 


When you need power 


‘ 


it safe 


and you need 
look for Maxell 


fe) 
O 

@ 

& 

8 
On 
Qo 
Oo 3 
Og 
TA, CO 
20 
Ow 
>N 


Hi 


| 


Hs 
iis 


NJ 07410 


Lawn 


Ir 


Fa 


ters 
ies. 


d under the 


IZE 


Component Program 
of Underwr 
Laborator 


*Recogn 


187 


CIRCLE NO 145 


EDN November 9, 1989 


Wescon/89 Products 


ranging from 20 to 35 mA. Rise and 
fall times for the 50% duty-cycle 
output range from 2 to 4 nsec typ. 
$2.25 (1000). 

CTS Corp, 400 Reimann Ave, 
Sandwich, IL 60548. Phone (815) 
786-8411. FAX 815-786-9743. Booth 
No. 2104. Circle No. 465 


Binary-Coded 
Rotary Switches 


Measuring only 0.5 in. in diameter, 
Series 26 binary-coded rotary 
switches have 16 positions and are 
rated for 25,000 cycles of operation 
when switching logic-level loads. 
They do, however, have an adjust- 


tanley puts your equipment 
in the spothght 


AAA AAAI FE TT 


STANLEY’s advanced manufacturing 
and design technologies result in bright, 
distinctive, LEDs that allows your 
equipment to stand out from the rest. 
Our comprehensive product line 
includes the following fine examples: 
@ Super bright LED light bar modules 
for straight, vivid lines 

@ Super bright LED light surface 
modules for mask patterns 

@ Seven segment displays for dynamic 
and low-electric current drives 

@ Alpha-numeric displays for numbers 
and letters 

@ Dot matrix displays for graphics 

® Chip type LEDs for ultracompact, 
high-density mounting 

@OD series for signboard application 
@ infrared LEDs for ultra high power 


ORLO 
ELECTRONICS 


STANLEY ELECTRIC Co.,LTD. 
Electronic Equipment Export Section 

2-9-13 Nakameguro, Meguro-ku, Tokyo 153, Japan 
Tel:81-3-710-2557 Telex:2466623 SECTOK J Fax:81-3-792-0007 


| | Stanley Co., Inc. 
1500 Hill-Brady Rd, Battle Creek, Michigan 49015 U.S.A. 
Tel: 1-616-964-7777 Fax:1-616-965-5555 


STANLEY-IDESS S.A. 


33 Rue des Peupliers 92000 Nanterre, France 
Tel:33-1-4781-8585 Fax:33-1-4786-0916 


Stanley Electric LED/LCD Agents Overseas 


@CANADA/DESKIN SALES Tel: 1-416-475-1412 Telex: 


06-96-6559 Fax: 1-416-474-9105 @U.S.AJAC. INTERFACE, INC. Tel: 1-714-858-1866 Fax: 1-714-858-1073 EUROPE: @BENELUX/ 
LOHUIS LAMPEN BY. (Netherlands) Tel:31-1606-2651 Telex:54145 Fax:31-1606-3175 @FINLAND/TELETEKNO OY 
Tel:358-0-717566 Telex:12-2124 Fax:358-0-7014878 @FRANCE/A. JAHNICHEN&CIE Tel:33-1-4780-6001 Telex:29-0714 


Fax:33-1-4786-1601 @FRGERMANY/ELITE ELEKTRONIK UND LICHT GmbH&Co. KG Tel:49-8094-18151 Telex:527353 


Fax: 49-8094-18153 @SWEDEN/IBETOMAAB Tel: 46-8-734-8200 Telex: 1 1-181 Fax:46-8-83-2820 ®SW!TZERLAND/IDEWALD AG 
Tel:41-1-482-7711 Telex:81-5200 Fax:41-1-482-5323 @UNITED KINGDOM/STC MERCATOR Tel:44-493-844911 Telex:97-5441 


Fax:44-493-852443 ®DENMARK/PLEASE CONTACT DELCO A/S Tel:45-2-277733 Fax:45-2-277770 
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able stop feature that allows users 
to create a 10-position BCD-code 
output or an 8-position octal-code 
output. 

By adjusting the location of the 
stops on the Series 26 switches, you 
can isolate any portion of the stan- 
dard binary code and use that por- 
tion as the output. All switches are 
supplied with seals at the front of 
their housings. 

At end of life, contact resistance 
for Series 26 switches will equal 500 
mQ. Dielectric strength equals 
250V ac min, and minimum insula- 
tion resistance measures 10°. All 
switches are supplied with five ter- 
minals regardless of the number of 
active positions. $6.52 (100). Deliv- 
ery, four to six weeks ARO. 

Grayhill Inc, Box 10373, La 
Grange, IL 60525. Phone (312) 354- 
1040. FAX 312-354-2820. TLX 
6871375. Booth No. 1731. 
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Chip Carriers 


The SPC family of PLCC sockets 
conforms to EIA specifications for 
JEDEC PLCC Type A devices with 
J-style leads. They change 0.05-in. 
contact centers on the chip carriers 
to standard pc-board 0.100-in. spac- 
ings. 

The sockets feature a closed bot- 
tom that prevents solder wicking or 
bridging. Built-in dual polarization 
prevents incorrect chip-carrier ori- 
entation during insertion. SPC2 de- 
vices can operate to 220°C. Both 
SPC and SPC2 units are available 
in 20-, 28-, 32-, 44-, 52-, 68-, 84-, 
and 100-contact sizes. 

The SPC sockets also provide 
glass-filled polyester insulators and 
phosphor bronze contacts with tin 
over nickel plating. SPC2 units op- 
erate over a —55 to +220°C range 
and are constructed with 94V-0 UL- 
rated polyphenylene sulfide insula- 
tors. All devices are recognized by 
the UL listing program. SPC Se- 
ries, $0.048/contact position; SPC2 
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NEW MAP SERIES 
SWITCHING POWER SUPPLIES 


Se A 2 Be. -- Ry : Provides .170 thru Holes, 6-32 
" SERRE ls ye ‘im Threads & M4 Metric Threads 
Internal Input Line Filter 


DC Oiliputs Fully Rezitoled 


| UL Recognized, CSA Certified 

Rugged Wrap-Around Chassis 
. | ? i 7 je Pw a fill High Power Density, Up to 
Thermal Shutdown with Warning ic fe - ; >< 4 Waa f | . 2.2 Watts/Cubic Inch 


: Application Flexibility 


SO ADVANCED 
THEY COULDONLY Sulu 
COME FROM POWER-ONE! allothers. 


You only have to check its features to know why the new MAP Series stands TOLL-FREE 
alone among standard switching power supplies. Never before has a combination LITERATURE 
of advanced circuitry, components and customer-requested features beenso HOT-LINE: 
perfectly blended into a single power supply line. Realistically, there’s not a com- (800) 235-5943 
petitive switcher line manufactured anywhere in the world today that seriously In California: 


chatlenges the MAP Series. . .either in quality and features, or in dollar value. (800) 421-3439 


| POWER | OUTPUT 1 OUTPUT 2 OUTPUT 3 


55W/65W PK 5V @ 6A 12V @ 3A/4APK | -12V@1A 
5V @ 6A 12V@1A -12V@1A 
5V @ 6A 12V @ 3A/4A PK 12V @1A 
80W/110W PK 5V @ 14A 12V @ 4A/7APK | -12V@1A 
5V @ 14A 12V@1A -12V@I1A 
5V @ 14A 12V @ 4A/7A PK 12V @1A 


130W/165W PK} 5V @20A 12V @ 5SA/BAPK | -12V@1A 
5V @ 20A 12V@1A -12V@I1A 
5V @ 20A 12V @ 5A/8A PK 12V@1A 


OUTPUT 4 “Innovators in Power Supply Technology” 


_5V @ 1A 1 ] | ] | | | | . ) a. | 
24V @1.5A ai/llii/ = Zi 
-12V@1A | Se Seas Ge ay 


2a @ 2A 0.C. POWEP SUPPLIES — 


—12V @ 1A POWER-ONE, INC. 
-5V@1A 740 Calle Plano - Camarillo, CA 93010-8583 
24V @ 3.5A Phone: (805) 987-8741 - (805) 987-3891 
~12V@1A TWX: 910-336-1297 - FAX: (805) 388-0476 


MAP55-4000 
MAP55-4001 
MAP55-4002 


MAP80-4000 
MAP80-4001 
MAP80-4002 


MAP 130-4000 
MAP 130-4001 
MAP 130-4002 


ordinary PC systems 
demand extraordinary chi 


77C20 VGA Display Controller 

Fully compauble with IBM VGA control- 
ler at both register and gate levels. Add 
77C171 Pallette DAC for a complete VGA 


52C40/60 Memory Buffer Controllers 
General purpose dual and tri-port buffer 
controllers for speed matching solutions. 


53C90 Advanced SCSI Controller 
Typically completes sequences in 2% of 
the time needed by competitive chips. 
53C94/95 offer separate 16-bit data path. 


53C400 SCSI Host Adapter 
Offers a higher level of integration and 
greater versaulity than competitive 


53C700 Host Adapter 

The first single chip intelligent SCSI host 
adapter. Highest performance SCSI 
core available. Integrated with 32-bit bus 


master DMA and a SCSI Scripts 


CGA, MDA, HCA. 


display adapter solution. CGMA for 


solutions. \ 
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86C01 Micro Channel“ Bus Interface 
Single-chip solution is priced competi- 
uvely with other solutions that require 
from two to as many as seven chips. 


fw 


92C28 Ethernet Controller 

First 32-bit Ethernet controller. Provides 
complete support for network manage- 
ment and multiple connection environ- 
ments. 


92C02 Twisted Pair Transceiver 

First Ethernet twisted pair transceiver. 
Implements current IEEE 802.3 10 
BASE-T draft standard. 


Your latest brain child can’t be just another 
PC or peripheral. 


You've got to have the edge in performance. 
But you cant let costs run wild. 

You've got to get to market ASAP 

But you cant compromise quality. 


At NCR, we understand your problems. 
And we've got solutions: SCSI chips with 
the lowest overhead in the business. ‘The 
first third generation intelligent SCSI host 
adapter. A single-chip VGA thats fully 
compatible with IBM and offers greater 
performance. 


Single-chip CMOS solutions for interfacing 
peripheral chips to NU Bus, EISA, AT and 
Micro Channel. 


The first 32-bit Ethernet controller. 
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90C98A ARCnet Controller/Transceiver 
Highest pertormance single-chip 
ARCnet LAN controller/transceiver. 


$e$ 27444 13 8 


ASIC PC Building Blocks 

Digital and analog libraries with a wide 
variety of cells, including MPU cores, 
8200 peripherals, DtoAand AtoD 
converters, sound generators, counter? 
umers, mulupliers, floppy disk control- 
ler, digital data separator, ISA Bus 
interface and integrated bus drivers. 
Plus KE; NCR’s knowledge-based 
Engineering Environment. 

Includes buffer chaining and reduced : 


wait States. Backward software compat- 
ble to the 90C26. 


The first Ethernet twisted pair transceiver. 
Plus the fastest ARCnet controller/ 
transceiver. 


And an ASIC capability with PC building 
blocks to give your design a competitive 
edge. 


No wonder NCR customers enjoy some of 
the shortest development cycle times 1n 
the industry. And they’ll attest to NCR's 
enviable reputation for first-pass success, 
responsive support, competitive pricing 
and on-time delivery. 


If youre building extraordinary PCs, or 
plugging products into them, shouldn't 
you be talking to an extraordinary sem1- 
conductor manufacturer? For data sheets 
and complete information, call the NCR 


Hotline: 1-800-334-5454. 


Dredting. vale 


©1989 NCR Corporation. KE” is a trademark of NCR Corporation. 
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Series, $0.052/contact 
(1000). 

Circuit Assembly Corp, 18 Tho- 
mas St, Irvine, CA 92718. Phone 
(714) 855-7887. Booth No. 2433. 
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position 


TO-5-Style Thermostats 


The SD Series includes 30 snap-ac- 
tion thermostats, which are de- 
signed for use on pe boards. The 
hermetically sealed devices can 
withstand wave soldering and all 
board-cleaning operations. The al- 
loy crosspoint switch contacts, de- 
signed to switch logic-level cir- 
cuitry, are operated by a snap-ac- 
tion bimetallic disk. The SD line in- 
cludes both open-on-temperature- 
rise and close-on-temperature-rise 
versions. Both groups operate to a 
+ 5° tolerance in 5° increments over 
40 to 120°C. 


Operational life for the SD Series 
thermostats is 10,000 cycles at 1A 
or 100,000 cycles at 100 mA. Dielec- 
tric strength measures 500V ac rms 
at 60 Hz for 1 second. Contact resis- 
tance equals 100 mQ max and oper- 
ating range spans —50 to +150°C. 
The thermostats require no exter- 
nal power source. $5 (500). 

Warren G-V, 1 Apollo Dr, Whip- 
pany, NJ 07981. Phone (201) 368- 
1200. Booth No. 1125. 
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Pin-Grid-Array Sockets 
These low-insertion-force (LIF) 
pin-grid-array (PGA) sockets are 
available in sizes ranging from 
10x10 through 16X16 positions. 
The insulators come in three ver- 
sions—fully populated, custom 
populated, and center relieved. 
These PGA sockets feature top- 


side standoffs, which prevent IC 
overinsertion and maximize air flow 
and power dissipation. Tapered en- 
try holes make pin alignment easy 
and virtually error free. Staggered 
contact mating points, combined 
with a special plastic preload de- 
sign, ensures consistent insertion 
and normal forces. The closed bot- 
tom contact design acts as an 
antiwicking solder ledge. 

The devices feature beryllium 
copper contacts with selective 30- 
win. gold plating in the contact area 
and tin plating on the solder tail. 
The insulator is molded from a high- 
temperature thermoplastic, which 
will withstand vapor phase and IR 
soldering process temperatures.., 
From $3.50 (1000). 

Thomas & Betts Corp, 1001 
Frontier Rd, Bridgewater, NJ 
08807. Phone (201) 685-1600. 
Booth No. 1848. Circle No. 469 


REPLACE METAL CAN OSCILLATORS WITH... 
Epson aaTE 


Low-cost plastic 
Oscillators 


As much as 50% savings © 


= Cost Effective Auto insertable. 
No Hand Placement or Lead Trimming. 


= Fast Rise and Fall Times 
(5 nanoseconds T YP) 


= Tri-State Output. 
Same EMI characteristics 


Rosen Assoc. 617/44 
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High speed EPSON auto-insertable SG-51 and half-size SG-531 CMOS Plastic DIP Crystal 
Oscillators cost less, fit the same hole patterns as metal can oscillators. ..and they are better: 


= Low Power Consumption. 


SPECIFICATIONS CMOS Crystal Oscillator SG-51 Series 


Input Voltage: SV +0.5V 

= Good Symmetr Access Time: 8 nsec MAX. 5 nsec TYP 

(45/55% TYP) Frequency Stability: C= +100 ppm 

‘ 3 uty: 40/60% symmetry. 45/55% TYP 

= Improved Shock and Vibration Current Consumption: 18mA MAX. 10 mA TYP at 12 MHz 

Characteristics. 
= Available from Call your sales rep today. 

1.50 MHz to 55 MHz. 


E PSON EPSON AMERICA, INC. 


Component Sales Department Telephone: 213/373-9511 
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EPSON Sales Representatives: AL-GA-TN-NC The Novus Group 205/534-0044 - CA-No. Costar 408/446-9339 - CA-So. Bager Electronics 714/957-3367 - CO-UT Wn. Region Mktg. 
303/469-8088 - FL Dyne-A-Mark 305/771-6501 - IL-WI LTD Technologies 312/773-2900 - IN-KY C C Electro 317/255-1508 - KA-MO-IA Microtronics 913/262-1444 - MA-NH-CT 

44700 - MD-VA Tech. Sales Assoc. 301/461-7802 NJ JMR Sales 201/254-8484 - NY Elcom Sales 716/385-1400 - OH-MI J. D. Babb Assoc. 216/323-7081 - 
OR-WAE. E. Sales 503/639-3978 - PA Omega Sales 215/947-4135 - TX-OK Component Tech. 214/783-8831 
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SIEMENS 


an expert, dependable source for advanced 
semiconductor products. From Smart Power 
to RISC. Santa Clara to Singapore. 


192 


World Wise 


U.S. companies with a global presence find Siemens 


High Speed 
High Density 
Gate Array 


As the U.S. market becomes 
increasingly competitive, more 
and more companies find their 
domestic survival depends 

on how well they can 
capitalize on international 
opportunities insalesand ms 
manufacturing. poe 
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To tap the world 
~ market, you need 
| a world partner. A 
company with world 
class semiconductor 
technology and products, world 
wide service, Support, and man- 
ufacturing capabilities, and 
unchallenged financial strength. 


ISDN 


Siemens is that partner. With 
173 manufacturing plants 

in 35 countries. 42,000 employ- 
ees dedicated to R&D alone. 
And high performance, high 
Quality semiconductor 
technology, ranging from the 
simplest components to the 
most advanced. 
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1MB and 4MB DRAMs. Smart 
Power. RISC processors. 
Microcontrollers. High-density 
CMOS gate array technology — 
soon to reach sub-micron 
dimensions. The most compre- 
hensive line of ISDN ICs, 
from primary to basic 
rates. Chip-level 
solutions, for 
your application. 


All that technol- 
ogy comes with the 
world class manufac- 
turing, service and support 
that has made Siemens one 
of the world’s largest electron- 
ICS Suppliers. 
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MIPS 
High-Performance 
RISC Processor 


Wherever your company grows, 
we'll be there. From Detroit 
to Dublin. Or Santa Clara to 
singapore. 


For details on our 

advanced products, 

call (800) 456-9229. 

Or write: 
siemens Components, Inc. 
2191 Laurelwood Road, 

Santa Clara, CA 95054-1514. 

Ask for literature package 
M51A001. 


Power 


Find out how a world 
partnership with Siemens can 
help your company grow 
world wise. 


Siemens... 
Practical Solutions By Design. 


©1989 Siemens Components, Inc. M51A001 
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THERE’S A NEW POWER 


BEHIND TODAY'S 


COMPUTERS 
AND ELECTRONIC 


SYSTEMS. 
COMPUTER PRODUCTS 


INTRODUCES THE NEW NFS 200. 


s 
lop) 
ra 


90 to 264 VAC UNIVERSAL INPUT OPEN-FRAME SWITCHERS 
FOR THE WIDE RANGE OF INTERNATIONAL POWER APPLICATIONS. 


Imagine. A power supply you can plug in anywhere in 
the world: 

Power for your PC-based systems, modems, disk drives, 
mass storage, VME systems, medical or instrumentation ... 

The only commercial switcher with four outputs 
delivering up to 200 watts using continuous, universal input 
(90-264 VAC, 47-63 Hz). No more external cable and 115/220 
switches. No more failures from the wrong input voltage. 

The secret is our exclusive, patent-pending “clipper” 
circuit, which slows current rise time and limits upper 
switch transistor voltage without wasting power. (Other 
switchers — if they offer uni- 
versal input at all — use expen- 
sive, space-grabbing “autostrap” 
circuits.) 


*To Be Announced 


MODEL __|WATTS| W/AIR| NUMBER OF OUTPUTS 


NFS110 a0 | 110 
NFS350 Piao 1 Triple, 2 Quads 


All this, from a compact 9" x 5" x 2%" package — 

a power density of over 1.7 watts/in3 — at a price well 
below any competitor. 

And for your convenience, we've included a +12V fan 
outlet. 

Of course, NFS200 is completely approved by UL, CSA 
and VDE; and reduces line conducted noise below FCC and 
VDE limit A. 

NFS 200 is the newest in our extensive line of uni- 
versal input switchers, ranging from 25 to 600 watts. It’s a 
natural addition to our growing family of both AC/DC 
and DC/DC power supplies. 
Computer Products. Now, more 
than ever the power behind the 
products. 


4 Singles, 3 Quads 


If Reply Card Is Missing Use Reader Service Number. 


POWER CONVERSION 


7 


Computer Products, Inc./ Power Conversion/ 3785 Spinnaker Court, Fremont, CA 94538 
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SOLUTIONS IN PERFECT PROPORTION 


F R O M E P $0 = N O E M 


6 EG9002F-HS ~ EG8003N-NS EG7500B-LS | EG4401S-AR 
1 640 x 480 FTN 640 x 400 NTN 320 X 200 STN 256 X128 STN 


From large VGA resolution 9 Slum oa) ee ee ee ee ee to Small alphanumeric 


displays, Epson has a solution in perfect proportion for your newest product application. The EG series 
of graphics display panels are available in 92 configurations ranging from 640 X 480 dots to128X64 
dots. A choice of super-twisted STN, page-white NTN or the latest in single film FTN technologies pro- 
vides high-contrast and wide-angle viewing that rival the more traditional CRT. The popular EA-D series 
of alphanumeric modules come in 8 sizes from two lines of 40 characters to one line of 16 charac- 
ters with a choice of EL or LED backlighting. Featuring low power consumption and unique chip-on- 
flex drivers in a compact, lightweight Eps ON design Epson LCDs are ideal for appli- 
cations ranging from handheld and lap- top computers to point-of-sale displays 
and telecommunications terminals. AMERICA, INC For additional product information and 
detailed specifications, please contact OEM DIVISION your nearest Epson OEM sales office. 


San Francisco 408/257-6730 #Los Angeles 714/768-7474 = Chicago 815/455-7630 #Atlanta 404/552-1150 
Boston 617/245-8007 #® Vancouver 604/421-8008 ® Toronto 416/479-8866 ® Montreal 514/331-7534 
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MICROSQUARE 


MAGNET WIRE 
For specialty coil and motor windings. 


While product miniaturization allows less 
Space for components, MWS MICROSQUARE 
film coated magnet wire lets you design 
compact coils and small motors that 
deliver more power in less space. 

MICROSQUARE means miniature square 
and rectangular copper and aluminum 
magnet wire. Custom produced in sizes 
smaller than 14 AWG or 3500 sq. mil. cross- 
sectional area, MICROSQUARE is available 
in a wide range of solderable and high- 
temperature insulations in a variety of col- 
ors, with or without bondable overcoats. 

MICROSQUARE magnet wire was devel- 
oped to provide improved winding uni- 
formity and maximum use of space. When 
you're looking for options to meet the 
most demanding coil, small motor, or 
other special application requirements, 
without size limitations or quantity mini- 
mums, take a good look at MICROSQUARE 
magnet wire. 


Illustration of cross-section 
of typical coil winding 
using round magnet wire. 


Illustration of cross-section 

of coil winding using 

MWS MICROSQUARE magnet wire. 
Note improved winding uniformity 
and maximum use of space. 


Call or write for your free copy of our 
Technical Data Booklet and Capabilities Bro- 
chure. Both contain valuable Information 
on all wire produced and | 
inventoried by MWS Wire 
Industries.Samplesof 4 
MICROSQUARE are avail- - 
able upon request. 


Wire Industries 


31200 Cedar Valley Drive, Westlake Village, CA 91362 
CALL TOLL FREE 800 423-5097 
In California 800 992-8553. In L.A., 818 991-8553 


CIRCLE NO 1 53 MICROSQUARE is a trademark of MWS Wire Industries 


TOSHIBA LMOS SERIES. MAKING 
A MOSQUITO OUT OF AN ELEPHAN 


Loxodonta africana, 
the African elephant. 


So big, it sometimes gets 
in its own way! 


Why use 
whole IC v 
a handiul of gates when 


4 only need to use one? With 

Culux pipiens, the mosquito. zy : ) Toshiba LMOS series, the o 
Just big enough to do its job. rF gate answer is finally here. 
Ultra-compact, the LM 

~~ gates measure just 2. | 
| 2.9 mm, so they'll s 
you precious — bo: 
space. Big enough to 
their job — — without unus 
gates to get in the W 


Even last-minute modifi 


tions are easily implemen 
with Toshiba LMOS. 
So, why use an eleph 


when a mosquito will do? — 
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HOLTKAMP, MULLER, KENTENICH & MAY 


IN TOUCH WITH TOMORROW ee ae 


TOSHIBA 


TOSHIBA Electronics Europe GmbH, Disseldorf Headquarter, Hansaallee 181, D-4000 Diisseidorf 11, Tel.: 02 11/52 96- 0 - TOSHIBA (UK) Ltd., Watchmoor Business Park, Blackwater Valley Road, Camberley St 
Tel.: (01)-02 76-69 4600 - TOSHIBA Electronics Italiana S.R.L., Centro Direzionale Colleoni, Pallazzo Orione Ingresso 3°, |-20041 Agrate Brianza Milano, Tel.: 0-39-63 88 91 - TOSHIBA Electronics Espana S.A., Pianta Ga, Torre ll, Torres de C 
Piaza de Colon 2, Madrid, Tei.: (0034) 15325840 - TOSHIBA Electronics France, Immeuble Robert Schumann, 3 Rue de Rome, F-93561 Rosny Sous Bois Cedex, Tel.: (00-33) 1.489420 - TOSHIBA Electronics — 
P.O. Box 15031, $-16115 Bromma, Sweden, Tel.: (46-0) 8-7040900 - ALCOM Electronics B.V., NL-2808 LJ Capelie/ijssel, Tel.: 00 31-10-45195 33, ITT MULTicomponents, NL-2722 MA Zoetermeer, Tel.: 00 31-79- Al0141 - G 
A-1232 Vienna 12, Tel.: 0043-222-61063 - D + D Electronics PVBA, B-2020 — Tel.: 00 32-3-827 7934 - {TT poms * B-1080 Brussels, Tel. 00 32-2-4 232911 - W. a AG, CH-8105 Regensdorf, Tel. 00 A 


Full information about Toshiba LN 
series is available from: | 
Toshiba Electronics Europe Gr 
Hansaallee 181, D-4000 Diisseldor 
_ West-Germany, Phone: 49 21152 


Resonant-Mode 
Power Supplies 


Part 1 


esonant-mode design 


techniques improve 
switcher performance 


Resonant-mode design techniques are becoming in- 
creasingly attractive to power-supply designers because 
they lead to fewer switching losses and allow you to 
use smaller components. Part 1 of this 2-part article 
reviews the classifications and circuits of the various 
resonant-mode topologies. Then, a 5V-power-supply 
design example illustrates the waveforms and control 
requirements of a typical resonant-mode design. Part 
2 will detail the design of the control loop, resonant 
tank, and transformer. 


Frederick E Sykes, Gennum Corp 


One of the advantages of resonant-mode power sup- 
plies is that they can operate at higher switching fre- 
quencies than PWM designs, allowing you to use 
smaller transformer and output-filter components. In 
addition, resonant mode’s use of sine-wave current and 
voltages reduces switching losses, EMI, and compo- 
nent stresses. Further, the availability of dedicated, 
resonant-mode control ICs makes it easier to imple- 
ment a resonant-mode design. 

This article discusses the most common types of reso- 
nant-mode supplies, which contain the central compo- 
nents of PWM designs along with two additional com- 
ponents: a resonant inductor and resonant capacitor 
(Fig 1). Recently, these types of resonant-mode con- 
verters have been called “quasiresonant.” The reso- 
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nant-mode technique uses this inductor and capacitor, 
which comprise a resonant tank, to. achieve lossless 
switching by shaping the transformer’s voltage and 
current. In PWM designs, the power switches are di- 
rectly tied to their transformers, but in resonant-mode 
designs, the resonant tank sinusoidally shapes the 
transformer’s input signal. 

Another difference between PWM and resonant 
mode is in the regulation method. PWM designs regu- 
late their outputs by fixing the control frequency and 
varying the on time of the power switches. Resonant- 
mode designs achieve regulation by varying the switch- 
ing frequency and fixing the power switches’ on or off 
times. 

The first major advantage of resonant mode comes 
from its sine-wave switching waveforms. In PWM, the 
switches turn off at high-current and high-voltage 
points. Thus, the PWM design’s switch must dissipate 
a large amount of power during the switching transi- 
tion. In contrast, resonant-mode techniques turn off 
their switches at either zero-current or zero-voltage 
points in the sinusoidal waveform; at either a zero- 
current or zero-voltage point, the switch’s power 
equals zero. Therefore, the switching losses of resonant 
mode are much smaller than those of PWM designs. 
Resonant-mode designs also reduce switching stress 
on components because of reduced power-dissipation 
requirements. Further, resonant-mode techniques lead 
to reduced EMI and RFI, unlike PWM methods, be- 
cause the fixed inductor and capacitor values of the 
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The term “resonant mode” doesw’t refer to 


any particular power-supply topology, but 
rather to a whole class of topologies. 


resonant tank generate only one, fixed-frequency sine 
wave that has greatly reduced harmonics. 

Other benefits of resonant-mode techniques stem 
from their higher operating frequencies. The switching 
losses inherent to PWM designs allow practical switch- 
ing frequencies of 400 or 500 kHz. The low-loss benefits 
of resonant-mode techniques start at switching fre- 
quencies of approximately 200 kHz and still apply at 
frequencies as high as 10 MHz, depending on the reso- 
nant-mode supply’s topology. Zero-current and zero- 
voltage switching topologies have practical upper-fre- 
quency limits of 1 to 2 MHz and 5 to 10 MHz, respec- 
tively. Zero-voltage switching is effective at higher 
frequencies than zero-current switching because it pro- 
duces less high-frequency switching losses. These 
higher switching frequencies result in smaller trans- 
former and output-filter components and reduced out- 
put ripple. Also, the supply’s transient response can 
be much faster than that of PWM because the feedback- 
loop bandwidth can be much wider. These features are 
particularly important if you’re designing equipment 
for distributed-power systems. These systems gener- 
ally require smaller, card-mountable power supplies 
that feature medium power—50 to 200W—in a low- 
profile, lightweight, low-EMI package. 

The term “resonant mode” doesn’t refer to any par- 
ticular power-supply topology, but rather to a whole 
class of topologies (Ref 1). These topologies divide logi- 


cally into related groups, as shown in Fig 2. This classi- 
fication doesn’t imply that rigid barriers exist between 
the various topologies; it simply points out how the 
various topologies originated. Because of the rapid de- 
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Fig 1—Resonant-mode circuits differ from PWM because of the 
presence of two resonant components—an inductor and a capacitor. 
By adding Cr and Lr, you can convert the PWM half-bridge configu- 
ration shown in a to a resonant-mode design (6b). 
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Fig 2—Resonant-mode topologies fall into two basic groups: circuits that follow the more traditional, resonant-tank approach and circuits 


that include a resonant switch. 
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| ____SERIESRESONANTTANK 
 ~—=—=—sr PARAULELTOCADED)UCUCOCiC 


~ SERIES-RESONANTTANK  ——™* 


Fig 3—The connection between the tank and transformer can be 
either parallel loaded (a) or series loaded (6). 


velopment of new topologies, the chart isn’t exhaus- 
tive. The traditional topologies stem from the resonant- 
tank approaches and are shown under the “Series 
Resonant Tank” branch on the left side of Fig 2. More 
recently developed topologies rely on the resonant- 
switch approach and are shown on the right side of Fig 
2, under “Quasiresonant Switch.” 

The designers who developed early resonant-tank 
approaches simply modified standard PWM topologies 
by adding a resonant tank. The resonant tank is usually 
series resonant; however, a hybrid, series-parallel tank 
connected in a half-bridge configuration does exist, as 
shown in the center branch of Fig 2. The next level 
of resonant-tank classification depends on the connec- 
tion between the transformer and the resonant tank; 


| ZERO-VOLTAGE SWITCH - 


co 


Fig 4—The resonant-switch technique simply replaces the switch 
of a PWM topology with either a zero-current (a) or zero-voltage (b) 
resonant switch. 
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the tank can be either series loaded or parallel loaded 
(Fig 3). The series-resonant, parallel-loaded converter 
traditionally is called a parallel-resonant converter. 

The next level of resonant-tank classification con- 
cerns the type of PWM topology that each class of 
tank is based on—half bridge, full bridge or push pull. 
The circuits based on these various topologies differ 
according to the transformer type, the number and 
position of switches, the type of output rectification, 
and the normalized voltage and current stresses ex- 
pected on all components. 


Resonant mode and PWM are close relatives 


The resonant-switch technique (Ref 2), shown on 
the right side of Fig 2, involves either a zero-voltage 
or zero-current resonant switch (Fig 4) inserted into 
a PWM-related topology in place of a normal switch. 
The resonant-switch topologies can replace the familiar 
PWM topologies, including the buck, boost, flyback, 
forward, and Cuk converters. 

You'll notice further levels of classifications in Fig 
2 that divide all of these resonant-mode designs into 
either primary- or secondary-side resonance. Secon- 
dary-side resonance is accomplished by using the leak- 
age inductance of the transformer as part of the reso- 
nant inductor and by moving the resonant capacitor 
to the secondary side of the transformer. However, 
primary-side resonance—the more commonly used 
technique—is simpler to perform. 

So far, Fig 2’s classifications apply to the supply’s 
transformer and resonant-tank connections. But the 
various methods of switch control shown in Fig 5 also 


_ Resonant and Resonant-Switch Control 
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Fig 5—Discontinuous conduction with a variable control fre- 
quency is the most common implementation of resonant-mode. de- 
signs. Half-cycle conduction requires the use of a unidirectional 
switch; full cycle requires a bidirectional switch. 
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Resonant-mode designs improve upon 
PWM techniques by allowing lossless 
switching at higher frequencies. 


determine the supply’s operation. If the switch con- 
trol’s frequency is equal to or greater than the resonant 
tank’s natural frequency, the power supply operates 
with continuous conduction. In other words, the cur- 
rent will be flowing at all times through the resonant 
components. Continuous conduction is a valuable con- 
trol method for high-power applications, but this 
method isn’t desirable for most resonant-mode designs 
because it doesn’t provide lossless switching. 

Instead, most resonant-mode designs use discontinu- 
ous conduction. This condition occurs if the control sig- 
nal’s switching frequency is always below the resonant 
frequency. With discontinuous conduction, a dead time 
exists when no current flows in the resonant tank. The 
switch can either conduct current in one direction (half 
cycle) or bidirectionally (full cycle). 

The circuit shown in Fig 6 serves as a good example 
to illustrate the various cycles and required control 


LO 
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NO 


STARTING 
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Vaux 
CIRCUIT 
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signals of a typical resonant-mode design. This off-line 
power supply takes in 110V ac and produces 5V de at 
25A. This 5V supply’s design is classified as a series- 
resonant LC tank with a parallel-loaded transformer 
and primary-side resonance in the half-bridge configu- 
ration. The design implements discontinuous-conduc- 
tion control with full-cycle conduction. The controller 
turns off the switch at the zero-current point in the 
resonant inductor’s current waveform. 


Waveforms say it all 


The waveforms in Fig 7 illustrate the various inter- 
vals during one cycle of this supply’s operation. In 
interval A, initially no current flows in the resonant 
inductor, Lp, and the voltage across the resonant ca- 
pacitor, Cp, is zero. The output choke, L, (which is a 
large-value inductor), filter capacitor, Coy7, and resis- 
tive load (not shown) collectively resemble a de current 


O RTN 


Fig 6—Switches Q, and Q, of this 5V switching power supply alternatively apply half of the rectified voltage to the resonant tank, which 
comprises Lr and Cr. D, and D; are ultrafast recovery diodes that conduct the reverse current. 
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Resonant mode’s higher frequencies result 
in smaller transformer and output-filter re- 
quirements and in reduced output ripple. 


Fig 7—These half-bridge, resonant-converter waveforms illustrate 
the current, voltage, and control functions. Note the linear discharge 
of the resonant capacitor in mode D. The charge left on the capacitor 
varies with the line voltage. The slope of the discharge varies with 
the load current. 


load. This load causes both D; and D, to be on. When 
Vorg goes high, Q, closes, and the current through 
Lp increases linearly until it matches the output-cur- 
rent requirements. 

Interval B begins when Cp begins to charge. Vop 
and I,p are now sinusoidal in shape because of the 
resonant tank’s action. The load acts as a constant 
current sink, so it doesn’t affect the shape of I,p’s or 
Vcr’s waveforms. The load’s only effect is that it causes 
a de shift in the current waveform. Note that Ip isn’t 
centered around zero. 

Interval C begins when I, crosses through zero, 
and current starts to flow back from Cp into the induc- 
tor and back to the line. The transformer’s primary is 
still taking from the de current, which is needed to 
drive the output choke, from the resonant tank. The 
FETs, Q; and Q,, although not actively turned off at 
the beginning of this interval, don’t allow reverse cur- 
rent to flow because of their series-blocking Schottky 
diodes, D, and D,. The antiparallel diodes, D, and D,, 
carry the reverse current. During interval C, the con- 
troller must end the cycle by turning off Q,s gate drive 
when the current waveform returns to zero at the end 
of its negative excursion; hence the name “zero-current 
switching.” 

At the end of interval C, I,p is equal to zero, but 
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the resonant capacitor still retains a positive voltage. 
In mode D, this voltage discharges to zero linearly 
because the output choke is acting as a constant-cur- 
rent load. In modes A, B, and C, the voltage applied 
to the output choke is equal to Vcr multiplied by the 
transformer’s turns ratio, n. The turns ratio in this 
application is 1:12. The output-filter cap will try to 
minimize the ripple by providing current to the load, 
so in the modes A, D, and E, the choke current will 
be decreasing. 

Interval E, known as the dead time, begins when 
the resonant capacitor is fully discharged. The free- 
wheeling rectifying diodes, D; and Dg, prevent the out- 
put capacitor from being pulled below ground. Both 
D,; and D, turn on to provide current to the choke. 

Energy transfers to the output during the tank’s 
resonant cycle (intervals A, B, and C); it also transfers 
just after the cycle is complete, while a positive voltage 
still exists on the resonant capacitor (interval D). After 
Cr discharges, there is a time when no energy conver- 
sion takes place (interval E). The conversion ratio— 
voltage in vs voltage out times the turns ratio—de- 
pends on the relative times of intervals A through D 
vs interval E. 

Because the resonant-tank frequency is fixed, modu- 
lation of this dead time is an obvious way to regulate 
the output. By using an error amplifier to compare the 
output voltage to a reference, you can generate a signal 
to control the frequency of the GP605 controller. You 
can use the square pulses of fixed on-time outputs of 
this controller to trigger the power FETs. The control 
pulses that turn.on the FETs must occur one at a time, 
and the controller must insert a variable dead time 
between alternate pulses, as required by the resonant- 
mode scheme. This type of dual output is suitable for 
the gate drive of FETs in the half-bridge configuration. 

As the load increases, the de level of I,, increases. 
The maximum amount of load current is available when 
the current waveform is just barely able to return to 
zero; that is, when I,p’s negative peak during interval 
C is tangent to zero. Under this condition, no dead 
time (interval E) occurs. If the load (and therefore 
Iup) mecreases to the point where the current can’t 
return to zero, you lose all the zero-current switching 
benefits, and you'll have high losses. Therefore, you 
have to make a tradeoff between lossless switching 
and the amount of power supplied to the load. You 
must design the resonant tank so that I,p hds a swing 


EDN November 9, 1989 


National 
Semiconductor 


piss 


Nationals FAST” family now 
offers 8000 volts ESD protection, 
at NO extra cost. 


INTRODUCING ESD COVERAGE 
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Some logic manufacturers 
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time to worry about electrostatic 
discharge (ESD) failure is during your 
initial handling and manufacturing 
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issue is ESD protection for the full 
lifetime of your end-system. After all, 
ESD-weakened devices are “walking 
wounded” chips that continue to 
degrade over time, only to cata- 
strophically fail much later in the field. 
Which results in end-user down- 
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charges, plus hardship for the cus- 
tomer and image difficulties for you. 
It alladds up to a big, expensive — 
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large enough to fulfill your design’s specifications. Part 
2 addresses these design concerns and also examines 
the design of the control loop, resonant tank, and trans- 
former in more detail. EDI 
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“USER-FRIENDLY” IS THE WATCHWORD 
FOR TODAY’S OSCILLOSCOPES. 


Recent advances in oscilloscope tech- 
nology have proceeded at a very rapid 
pace. Almost across the board these 


advances have been beneficial. In these 


“high-tech” units, manufacturers have 
held out the promise of a scope loaded 
with every feature under the sun. And 
from auto setup to menu select capabili- 
ties, every function is shown to be ac- 


cessible at the touch of a button. But a 
true reading of a scope’s user-friendly 
potential cannot be obtained until the 
scope is applied to an actual project. 
Only at that point can it be determined 
how much time it will take to gain full 
use of the oscilloscope. 

A new unit may allow work to pro- 
ceed without a hitch. But where things 
haven't gone smoothly, situations simi- 
lar to this have been reported. Turn on 
the new unit and a menu immediately 
appears. Should horizontal display, trig- 
gering, channel coupling, or another of 
the many alternatives listed be chosen? 
Triggering is chosen, but then a sub- 
menu is displayed. Now a decision has 
to be made among trigger source, trig- 
ger coupling, trigger slope, etc. Okay, 
trigger source is opted for and set. Now, 
if information from another menu is 
needed, trigger source must be exited 
and the needed menu brought up. With 
all this going on, the engineer may be- 
come distracted from the task at hand — 
the close observation of waveforms on 
the screen. 

This potential for confusion points 
up exactly why careful examination has 
to be made when equipment is adver- 
tised as user-friendly. A closer look may 
reveal that sophisticated, menu-driven 
scopes are not always the easiest to 
operate. A new scope that builds and 
improves on controls that are already 
being used efficiently may turn out to be 
the most user-friendly. Toward this end, 
a number of features have been devel- 
oped that improve the efficiency 
and precision of conventional oscillo- 
scopes. Among these features are cur- 
sors with digital readouts, auto ranging, 
and relative hold-off, to name a few. 
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Circle 31 for Product Information 
See us at WESCON Booth #1051 


CURSORS WITH 
DIGITAL READOUTS 
— A QUANTUM LEAP 
IN EFFICIENCY 


One user-friendly breakthrough, in 
terms of both speed and accuracy, has 
been the development of cursors. 
Whereas older 
scopes required 
counting graticule di- 
visions, Cursors now 
allow measurements 
to be displayed digi- 
tally. Cursors supply 
readouts such as 
time, voltage, fre- 
quency, and phase, 
plus time and volt- 
age difference ra- 
tios. Time difference 
ratio is ideal for per- 
forming phase shift 
measurement. With 
voltage difference ratio, the measure- 
ments of waveform overshoot can be 
made. The cursors make measurement 
of waveform parameters more consis- 
tently accurate. 

On-screen read- 
outs provide a constant 
reminder of operating 
conditions and keep a 
record of these settings 
in waveform photo- 
graphs. Many impor- 
tant settings are dis- 
played, including TV 
field/line setting,which 
expands the oscillo- 
scope to video-related 
applications. 


AUTO RANGING AIDS 
TIME BASE SELECTION 


Of great help is a scope that offers 
both auto ranging and alternate time 
base. Auto ranging selects from 22 pos- 
sible time base settings to display an 
optimum number of cycles. This is an- 
other feature that makes an oscillo- 
scope a bit more user-friendly. Alternate 


from Leader Instruments Corporation. 
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time base allows observation of both the 
main and the delay time base, so that 
the expanded portion of the waveform 
can be simultaneously compared with 
the original. 


ANOTHER FEATURE TO 
CONSIDER CAREFULLY — 
DOES THE WARRANTY 
HAVE TEETH? 


Another factor that needs to be ex- 
amined just as closely as those men- 
tioned previously is the warranty. In 
competing for market share, longer and 
more extensive warranties are offered 
every year. Before basing a decision on- 
ly on warranty, though, consider its true 


-value if the equipment is not reliable. 


Remember, no warranty can make up 
the cost of a scope that's out for repairs 
for 4 to 6 weeks, or more. That's why 
even more important than the actual 
wording of a warranty is the reliability 
that's built into every oscilloscope. Ideal- 
ly, of course, no piece of equipment 
should ever break down. But if a unit 
needs repair, it's important to know who 
provides the fastest turnaround time in 
the industry. 


Now there is an oscilloscope whose 
user-friendly format includes all the fea- 
tures discussed earlier, plus many more. 
This unit, introduced by Leader Instru- 
ments Corporation, is the 100 MHz CRT 
readout with cursors, Model 2100R. 
The unit is easy to use and also incor- 
porates these additional features: TV 
full-line selection, alternate triggering, 
and relative hold-off. This and every 
other Leader product come with an iron- 
clad 2-year warranty, which is backed 
by a return rate of less than 1% during 
the warranty period and a very rapid 
turnaround time. In other words, the 
2100R offers a complete oscilloscope 
package. 

For more information or Leader's 
full-line catalog, call toll free: 1 800 
645-5104. In NY call 516 231-6900. 
Or write Mike Hoyer at Leader Instru- 
ments Corporation, 380 Oser Avenue, 
Hauppauge, NY 11788. 
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TDK Ferrite Technology Blocks out EMI/RFI 


Ferrite Chip EMI Suppressor 
ACB Series 


For ICs and Connectors 
EMI Suppression Multi-hole Substrate 


Ferrite Bead Cores 
BB Series 


For cables 
EMI Suppression Ferrite Cores 


Ferrite Beads 
Axial-lead taped type 


Ferrite Toroidal Cores for EMI/RFI Filters 


CEL, TDK’s Component Engineering 

Laboratory in Torrance, CA, is at your 

service. Phone (213) 530-9397. 
TDK Electromagnetic Compatibility Technology — At Your Service! 


iT DI. 


TDK CORPORATION OF AMERICA HEAD OFFICE 1600 Feehanville Drive, Mount Prospect, IL 60056, U.S.A. Phone: (312) 803-6100 CHICAGO REGIONAL OFFICE 
Phone: (312) 803-6100 INDIANAPOLIS REGIONAL OFFICE Phone: (317) 872-0370 NEW YORK REGIONAL OFFICE Phone: (516) 625-0100 LOS ANGELES 
REGIONAL OFFICE Phone: (213) 539-6631 DETROIT DISTRICT OFFICE Phone: (313) 353-9393 NEW JERSEY DISTRICT OFFICE Phone: (201) 736-0023 
BOSTON DISTRICT OFFICE Phone: (508) 624-4262 HUNTSVILLE DISTRICT OFFICE Phone: (205) 464-0222 GREENSBORO DISTRICT OFFICE Phone: (919) 
292-0012 DALLAS DISTRICT OFFICE Phone: (214) 506-9800 SAN FRANCISCO DISTRICT OFFICE Phone: (408) 437-9585 TDK CORPORATION. TOKYO, JAPAN. 
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You know that a front-panel display is the first thing 
your customers will notice about your product. 


You need something to set your product apart from 
the competition, but you’re afraid that your budget and 
packaging constraints will only allow you to use a 
commonplace liquid crystal display. IEE has a brilliant 
answer! 


Now you can have the outstanding appearance of 
a vacuum fluorescent display at an affordable price, with 
IEE’s line of “‘NO-FRILLS’™ and ‘‘EUROFRILLS”’ FLIP™ 
VFD modules. 


OWR-COST i6ée@ Fi 


3601-82-020 


3601-86-080 


Bae ren ho BL Le 


Boone) be pec ae 


Bese SE pesscer T pesese pr on, 


Circle 29 for Immediate Application 


And price isn’t the only thing that’s unusually trim. 
Many of these exceptionally compact modules use sur- 
face mount technology. Other features include: 


e Bright, easy-to-read 5x7 dot matrix characters 

e Extended/European character set available 

e Only a single +5VDC supply required 

e On-board microprocessor accepts parallel ASCII data 
e RS-232 and 20mA loop serial data cards available 


Call or write today and tell us your problems. We'll 
help you find the answer. 


ee 
A FORMAT 


3601-84-040 


INDUSTRIAL ELECTRONIC ENG/NEERS, /NC. 
Industrial Products Division 
7740 Lemona Ave., Van Nuys, CA 97409-9234 
Tel. (878) 787-0317, Ext 478 © Telex. 4720693 IEE /PD 
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2. CONTACT WIPE ELIMINATES INTERMIT TANCE 


Only Hypertronics ends the compromise in 
multi-pin connectors for disc drive, burn-in and 
other rack & panel applications...by combining 
Low Insertion Force (LIF) connections with high 
cycle life reliability and a blind mating tolerance 
up to .049” radial misalignment. 

Our N Series design provides 70 to 350 LIF 
contacts with solder cup, crimp, flow solder or 
wire wrap terminations. The contact is rated at 3 
amps at less than 5 milliohms over a mechanical 
cycle life in excess of 100,000 operations. 

The inherent wiping action of each 
Hypertronics® contact maintains electrical 
continuity under corrosive conditions and 
extremes of shock and vibrations...ending the 
intermittance problems of Zero Insertion Force 
(ZIF) contacts. The use of the Hypertronics® LIF 


End the connector 
compromise... 


contact, with average insertion force of one ounce, 
eliminates the need for jack screws, cam levers 
and other mechanical assists... to reduce cost, 
weight and size, while increasing reliability. 


HYPERTAC®: Inserting pin into hyperboloid sleeve. 


IN A HURRY? FAX-REFAX 
For information and fast response. FAX 508-568-0680 
for the “‘N”’ Series FAX/PAK...and we'll FAX you back. 


HYPERTRONICS CORPORATION 


16 Brent Drive, Hudson, MA 01749 (508) 568-0451 Telex 951152 FAX (508) 568-0680 
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‘I need a supplier who 
Can design, prototype, 


build and 


Turn to 3M for cable assemblies created for your 
specific application. 


We'll help you right up front with design assistance 


to quickly turn your interconnect idea into a prototype. 


Manufacture as many finished assemblies as you need, 
to your most demanding specs. Then deliver everything 


you need-from pressed and molded to high-speed 
transmission line and fiber optic cable assemblies—to 
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Ship cable 


assemblies 
tO my Specs. 


ANY 9 sean 


carte? 


meet your most 
ambitious production 
schedule. 

You get all the well-known 3M 
quality in assemblies that meet your demanding 
criteria. Without having to cope with rejects or in- 
house modifications. You get the reliability you need 
to help eliminate wasted time or field failures. And the 
just-in-time delivery programs that reduce inventory 
and materials handling costs. 

There’s only one place tough customers turn to 
no matter what their specs. 3M. For information, dial 
1-800-CALL-EPD. Or call from your modem 1-800-444- 
8080 (300-2400 baud, 8 bit, no parity 1 stop bit) and 
enter the access code 3MEPD4 when prompted. Or 
write 3M Electronic Products Division, Department F, 
P.0. Box 2963, Austin, TX 78769-2963. 
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Monitor DPMs Filters 


and ontr ol DATEL offers 36 different digital panel meters to meet virtually DATEL's broad line of tunable active filters offers versatile 
2 any — eae 2 eee aie connectivity for a wide range of data acquisition applications. 
's PY- ies of Process Moni in-use meters have established our reputation for reiabuity an Signal conditioning, medical telemetry, spectrum analysis, digital 
DATEL's PM-5000 Series of Proo Monitor mae age performance. Extensive testing and bum-in of each meter along is al processing, ol speech Belts A are buta fee Bi 
a pastel psoas A nae % anil oe Seot wab with thorough installation notes and expert application support Tose figh performance components can be configured as: 
unit provides full five-digit indication, four setpoint relays eee sid with a free connector and shipped ¢ Butterworth, Bessel, Chebychev, Elliptical 
for ON/OFF control, optional 4-20 mA,/0-10¥ output for linear within 48 hours. Contact DATEL for detailed information. ¢ Low Pass, High Pass, Band Pass, Band Reject 
Conte, Seen eee ee Une) RTS 2 e Resistor, Voltage, Digitally tunable 
units display, scaling, 1/8 DIN case, and choice of power supplies. DISPLAYS 3 1/2, 4 1/2 Digit LED, LCD, Bar Graph ¢ Anti-aliasing, Smoothing filters 
Sei SAS 2 oo Oia IR, aa a CASES ort-depth, Low-profile, 1/8 and 1/16 DIN, Uncased 
an cw ten ae an z S s . oe ; Call or write for DATEL's new brochure detailing more than 35 
PM-5050 Thermocouple J_K, T, S, B, E, N,R linearization ~ 5 c, ae Be ; ; filter products. 
PM-5060 RTD/Thermistor Supports European and American RTD's — FEATURES 4-20 mA In, BCD Out, Ruggedized, Units Display 
PM-5070 Strain Gage 10V excitation output 


PM-5080 Voltage/Current User-definable scaling __ 


FRYER FLJ-D6LAI 
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Calibrators Sampling A/Ds POWER 


Precision, performance, portability, and low price are the When your products depend on reliable power, depend on DATEL. 


hallmarks of DATEL's voltage calibrators. The hand-held DATEL’ video speed 12-bit sampling A/D With 20 years experience in the design and manufacture of power 

DVC-350A is a truly portable calibrator with the accuracy converters give superior dynamic performance, products, DATEL's complete line offers 

(+0.015% of FSR) demanded by critical field applications. to bring both harmonic distortion and © 1W to 30W DC/DC Converters 

The DVC-8500, with 0.005% accuracy, is small enough for signal-to-noise ratios to new lows. © Single, dual, triple and high voltage outputs 

the most crowded test bench, but matches the performance of © PCor chassis mounting 

expensive, rack-mounted units. © Wide range inputs 

Rts Output Accuracy Source/ Output — Sampling | Fffective Bits | THD* at | power Sane ¢ Outstanding regulation, accuracy and low noise 
Model Range wee (of FSR) Sink ‘Noise oe. Drift _ see ees Dissipation | Pack e Line operated supplies, Switching supplies 
DVC-350A_#1.2/412.0Vde 0.015% 20mA_150pV p-p_ +15 ppm/ °C 1MHz | ano | 7348 | 13wats | 24-pin DDI | $259 | ¢ Miniature packages 
DVE-2900 5 SISSY i OS PN | NPP Pe apsin| amr | 10 | 7348 | 29wats | 32-pin oir | soe | Call or write for DATEL's new brochure detailing more than 140 

Call (508) 339-3000 or write for faossor| swe | me | as | cava [aopntom| ssn | POW" PTO ma 


69 dB i 
owe [me [oan | aso [spn TOn 


DATEL's new brochure. 
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CIRCLE NO 53 
Flash A/D Anal ME Industrial Strength 
as 5 alog V , g 
DATEL's broad range of Flash Converters provide you with DATEL offers the broadest line of high-performance A/D and Print ers 
tomorrow's performance today! Performance features such as D/A VME boards for data acquisition and control. One example 
wide input bandwidths and low power consumption makes us is our Model 601 smart A/D giving 12-bit accuracy at 300 KHz When you need rugged panel-mount printers, turn to DATEL. 
the high reliability component supplier of choice for both for applications such as FFT's or DSP. All units are ruggedized All pee arpa ras making ne a pas as 
commerical and military applications. for industrial use with direct sensor I/O. ee ste aakie : ade hs he Wt 2 = 
Call or write for information on all DATEL data conversion Call (508) 339-3000 or write for DATEL's new VME BEING: ¢ rr, i: ti y 
ink two moving parts, assuring long-life (30 million lines) and 
products. Call (508) 339-3000. anys trouble-free operation, even in harsh environments. 
ba ‘ : ae DVME- | NO.CHANNELS _ [  prrs | NOTES tad Contact DATEL (508) 339-3000 for detailed information. 
MODEL ADC- | ae wig SAMPLING RATE (MHz) 611/612 | 32S/16D A/D, 2 D/A(612) 12-14-16 Scltwate PGA ; cl Model Columns Interface Power 
= tA 2 601___|_16S/8DA/D,STTL,1RS232 | 12-14-16 | 300 KHz 68010 CPU Dr et pen 
i 20/20/20/50/100/20 it | ; r : rial, Paralle ; ac, ic 
oT ead Sa = aR | =z a PETA? 624,68 Up to8 ae: | 1 2-14 Optional Isolation APP-20*/48* 20/48 Serial, Parallel, IEEE-488 115, 230 Vac, 12 Vdc 


* Mobile mount option available 
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INNOVATION AND EXCELLENCE IN PRECISION DATA ACQUISITION 


11 CABOT BOULEVARD, MANSFIELD, MA 02048-1194 TEL. (508) 339-3000/TELEX 174388/FAX (508) 339-6356 
e Santa Ana, CA (714) 835-2751 or (213) 933-7356 * San Jose, CA (408) 453-2944 « Tampa, FL (813) 960-7752 
DATEL (United Kingdom) Tel. Basingstoke (256) 469-085 * DATEL (France) Tel. (1)346-00101 
¢ DATEL (Germany) Tel. (89)53-0741 « DATEL (Japan) Tokyo Tel. (3)779-1031 * Osaka Tel. (6)354-2025 


‘CIRCLE NO 56 __ 


214 EDN November 9, 1989 


Design Feature 


Limit noise in 
designs using 
advanced CMOS logic 


Advanced CMOS devices made with tight 
line-width transistors provide greater speed, 
more drive, and use less power than their 
precursors. You must design more carefully, 
however, because the cost of these perform- 
ance increases is a greater level of device- 
generated notse. 


William Hall, National Semiconductor and 
Charles Pace, Compaq Computer 


As logic designers find creative techniques to reduce 
device-generated noise, systems designers live with 
this noise by employing high-performance design rules. 
To implement these design rules, you must pay more 
attention to potential noise sources. By following good 
design practices, you can achieve maximized system 
performance and reliability. 

Today’s migration toward advanced CMOS logic has 
caused a heightened awareness of prudent, high-per- 
formance design techniques and reinforces the need 
for discipline in digital-logic design. One design-rule 
violation might create multiple noise manifestations. 
Proper transmission-line terminations, for example, 
can combat reflections, crosstalk, and EMI. Many de- 
sign rules have evolved from rules used with older 
technologies. 

Crosstalk is a phenomenon in which electromagnetic 
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energy is coupled from an active signal to a passive 
signal. This coupling is caused by the capacitive and 
inductive interaction of the two signal lines. In most 
practical applications, these signal lines consist of pe- 
board traces or backplane wires. 

There are two forms of crosstalk—forward crosstalk 
and reverse crosstalk. You measure forward crosstalk 
at the far end of the passive line, whereas you measure 
reverse crosstalk at the near end. Changes in voltages 
and’ currents in the active line cause both crosstalk 
mechanisms. 

A current and a change in voltage result from a 
signal transition on the active line. Fig 1 illustrates a 
transition from low to high; a voltage wavefront propa- — 
gates from the driver to the receiver, and current flows 
in the same direction. The wavefront propagating down 
the active line develops current in the passive line 
through both capacitive coupling and the mutual induc- 
tance between the two lines. Layout characteristics 
determine the efficiency of capacitive and inductive 
coupling. Long, adjacent signal lines provide effective 
capacitors and inductors. 

The change in voltage across the intrinsic capaci- 
tance of the two lines creates a capacitive current (I,); 
it flows in both directions on the passive line. The 
changing current in the active line generates an induc- 
tive current (I,) in the passive line. The mutual induc- 
tance (L) of the two lines creates this transformer ac- 
tion. The inductive current flows in the opposite direc- 
tion from the current flow in the active line. In Fig 1, 
the inductive current (I,) on the passive line flows from 
the far to the near end. Summing the capacitive- and 
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Crosstalk develops on a passive signal line 
when a portion of the trace runs parallel 
to an active signal trace. 


inductive-current components yields a net current of 
I.+I, toward the near end (passive line) and I,—I, 
toward the far end (passive line). In most pe-board and 
backplane environments, the inductive current is much 
larger than the capacitive current. The net-current 
flow in the passive line will be from the far end to the 
near end, and it reacts with the impedance of the line 
to create a voltage (V =IR). 


What crosstalk looks like 


Forward crosstalk appears as a voltage spike at the 
point on the passive line that coincides with the 
wavefront propagating down the active line. The spike 
duration is equal to the duration of the active-signal 
rise time (t,). The net current flows toward the near 
end, causing the voltage to be negative with respect 
to ground at the far end. The amplitude of the noise 
spike is directly proportional to the length of the cou- 
pled lengths of the two lines. 

You can measure reverse crosstalk at the near end 
of the passive line; it appears as a noise pulse. The 
pulse width is equal to two line delays (2t,). The active 
signal takes one line delay (ty) to propagate from the 
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REVERSE 
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Fig 1—The inductive and capacitive coupling of a passive trace 
to an active one causes crosstalk. You can measure forward crosstalk 
on the passive trace near the receiving end of the active signal. 


216 


driver to the receiver. The line delay (ty) equals the 
propagation velocity (v) times the line length (L). (For 
a more in-depth discussion of transmission lines and 
their effects, see Ref 1.) 

In most cases, the propagation velocity will be ap- 
proximately 1.7 nsec/ft. As the signal edge propagates 
down the active line, it acts as a source of current, 
maintaining the current flow to the near end of the 
passive line. After the active edge reaches the end of 
the trace, the edge stops acting as a current source. 
Because of transmission-line effects, it takes an addi- 
tional line delay (t,) for the zero-current condition to 
propagate from the far end to the near end. This second 
line delay causes the pulse width of the reverse- 
crosstalk pulse to be 2t,. If the line length is such that 
2ta<t,, then the reverse crosstalk will never reach its 
full amplitude. Assuming that you should limit reverse 
crosstalk to less than its maximum amplitude, you can 
solve the maximum coupled line length for Lyax =t,/2v. 
For advanced CMOS, t,(FACT)=3.8 nsec (Ref 1). 
Therefore, Lyax(FACT) = 18.4 in. 

The physical relationship between the drivers and 
receivers on the active and passive lines determines 
whether forward or reverse crosstalk will be a prob- 
lem. Advanced CMOS outputs aren’t affected by either 
form of crosstalk, because they have very low imped- 
ances. Receiver inputs are more problematic; if you 
orient the active and passive receivers at the same end 
of the two lines, forward crosstalk will be a concern. 
On the other hand, if you locate the two receivers at 
opposite ends of the lines, then reverse crosstalk might 
be the bigger problem. Most logic families won’t react 
to short noise spikes (2 to 3 nsec, as measured in the 
middle of the spike) of forward crosstalk. Reverse 
crosstalk requires more design attention, however, be- 
cause of its greater pulse width. 


Design rules for minimizing crosstalk 


When you're designing to minimize crosstalk, you 
should consider what sort of signals are sensitive to 
crosstalk. On a typical pe board, most of the long, 
adjacent traces are very likely to be data or address 
buses with synchronous signals. Reverse crosstalk isn’t 
a problem, because these signals tend to run in the 
same direction. Also, because forward-crosstalk noise 
is synchronous with the signal edges and occurs during 
the propagation-delay time of the driver, the receivers 
won’t be clocked while the noise is present. 

Other synchronous traces that run near these long 
buses may require attention if the signals they carry 
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propagate in the opposite direction to the bus, or if 
they’re not synchronized to the bus. Also, if the coupled 
line length is less than Lyax (calculated above), then 
crosstalk won’t be a concern, because the injected noise 
would occur within the rise time of the system clock 
that caused the synchronous transition. 

For the signals where line length is greater than 
Lax, you can use many layout techniques to eliminate 
crosstalk. Don’t route signals on the same layer (15-mil 
separation) together for distances greater than Lyax. 
Signals separated by greater than 30 mil (same layer) 
will couple minimal energy. Synchronous signals on 
adjacent pc-board layers offer the greatest potential 
for cross-coupled energy because of their overlapping 
geometries. You can eliminate this cross-coupling by 
routing signals on adjacent layers in perpendicular di- 
rections to minimize coupled lengths. 

Asynchronous signals are more sensitive to crosstalk 
noise. In designs where a dedicated plane isn’t avail- 
able, you should route asynchronous signals away from 
large, long buses. Also, keeping the asynchronous trace 
length as short as possible minimizes coupling. Finally, 
placing ground traces between the synchronous and 
asynchronous traces provides crosstalk shielding. 

Wired backplanes present a different dilemma. 
Crosstalk can occur on long, tightly bundled wires. 
Here, length rules are highly dependent on the gauge 
of wire used. Typical backplanes experience minimal 
crosstalk on wire bundles less than 1.5 x Lyax inches 


long. For FACT ICs, this measurement translates to 
20 in. You should reroute wires that violate this rule 
out of the bundle or, as an alternative, use twisted-pair 
or coaxial cable. Very sensitive, long (greater than 3 
ft) asynchronous signals should use differential drivers. 

Termination resistors reduce crosstalk. Generally, 
you use terminations to combat reflections on asynchro- 
nous signals; reduction of crosstalk is a benefit you get 
free. If the device at the near end of the passive line 
in Fig 1 is an advanced CMOS receiver, then the cur- 
rent flowing from the far end would flow into a high- 
input impedance and generate a large noise spike. In 
this case, the input of the receiver sees 100% of the 
induced crosstalk. If the passive line is terminated in 
its effective impedance, the induced crosstalk will be 
reduced by 50%. For advanced CMOS, use an ac termi- 
nation. 

The advent of advanced CMOS technologies has al- 
lowed system designers to enjoy advanced bipolar 
speeds, near-zero standby power, increased transmis- 
sion-line driving capacity, and increased CMOS-type 
noise margins. However, the price of this added per- 
formance is increased internal rail noise (ground 
bounce). 

One or more outputs switching from logic 1 to logic 
0 generates internal rail noise. This switching allows 
the load capacitance (C,) to discharge through the lower 
output transistor and the intrinsic package inductance 
to ground (Fig 2). The internal rail noise, Vp, is the 


UPPER CORNER 


V=OUTPUT VOLTAGE 


- LOWERCORNER 


l=C.dVidT — 


Vep=Lpdi/dT 


Fig 2—When the circuit tries to discharge the load capacitor, it generates internal rail noise. The changing current flows through the 
device package, inducing a voltage across the package inductance. As a result of this induced voltage, the internal device rail is at a different 


potential than the external system rail. 
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Crosstalk 1s more of a threat to asynchro- 
nous signals than to synchronous ones, be- 
cause the clock generally wont inappropri- 
ately latch the notsy signal. 


second derivative of the output voltage waveform. The 
noise consists of a positive spike (Vozp) caused by the 
upper corner of the output waveform and a negative 
spike (Vo,y) caused by the rapid shut-off of output 
current. The amplitude of the noise is directly propor- 
tional to the number of outputs switching, because the 
current is additive through the common package induc- 
tance. These disturbances couple through a common 
ground onto quiet, nonswitching outputs and inject an 
unwanted glitch into the system (Fig 2). 


Test fixtures exaggerate rail noise 


The internal rail-noise amplitude is difficult to pre- 
dict in an actual system. You can use test fixtures to 
measure noise levels; they don’t accurately emulate 
system noise levels, however. Test fixtures utilize IC 
sockets for multiple measurements, are reconfigurable 


through inductive switches, and use lumped capacitive, 


loads (50 pF is standard) for repeatability. Actual sys- 
tems use soldered devices that decrease inductance, 
and smaller capacitive loads are distributed along a 
pe-board trace or backplane wire. Therefore, the volt- 
age across the load in a real circuit is lower than in 
the test fixture. 

The distributed inductance of the signal-carrying me- 
dia acts, with the package inductance, as a voltage 
divider. As a rule, test-fixture noise will be 2 to 3 times 
higher than actual system noise. The noise from FACT 
logic can measure 2.1V in a test fixture (Ref 2). In an 
actual system, most internal rail noise ranges from 0.5 
to 1.0V. 

As with crosstalk, the key to designing systems that 
have internal rail-noise immunity is learning where to 
focus design effort. Like crosstalk, internal rail noise 
is only a concern on asynchronous signals. Because 
internal rail noise occurs within the rise or fall time 
of the synchronous switching outputs that generate it, 
the noise itself can’t be errantly clocked. However, 
internal rail noise on asynchronous signals can change 
the state of inactive data. Therefore, you only need 
to be concerned about asynchronous paths. Fortu- 
nately, in most systems, asynchronous paths make up 
a small fraction of the connections. 7 

To cause a system error, noise energy on a signal 
line must exceed the input threshold of the succeeding 
device. Internal rail-noise pulse widths are equal to 
the edge rates, and they’re typically less than 4-nsec 
wide at the base. To trigger a CMOS-level input, an 
internal rail-noise pulse must reach an amplitude of 
3V. These levels aren’t normally reached in either ac- 
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Fig 3—These curves show that advanced CMOS logic has better 
noise immunity than FAST logic. The area below the curves indi- 
cates where the signal doesn’t have enough energy to switch the 
inputs. 


tual systems or test fixtures. However, TTL-level in- 
puts will trigger on internal rail-noise pulses whose 
amplitudes exceed 1.7V (Fig 3). Although these levels 
can be found using test jigs, they generally don’t occur 
in actual systems because of the effect of distributed 
loads. In order to generate more than 1.7V of noise 
when using advanced CMOS logic, seven or more out- 
puts must be switching. 

To focus on the areas where internal rail noise is 
most likely to show up, consider using an advanced 
CMOS octal driving asynchronous signals into devices 
with TTL thresholds. You can use several techniques 
to reduce the amplitude of the bounce. The easiest trick 
is to route the asynchronous signals through the pack- 
age pins closest to the ground pin. This routing meth- 
odology can reduce noise levels by as much as 40% 
compared with the worst-case pins. 

To minimize internal rail noise, you should follow 
prudent layout techniques. Use multilayer pc boards 
with dedicated power and ground planes. Solder the 
device’s power and ground pins directly to their respec- 
tive planes. Avoid the use of ground traces as much 
as possible—they add additional ground-path induc- 
tance. In designs utilizing surface-mount devices, 
where there are no pins to solder directly to the power 
planes, keep the Vcc and ground connections short. 
Also, avoid using sockets and wire wrap for end-item 
equipment. Decouple every driver with a 0.1-wF tanta- 
lum capacitor and place them as close as possible to 
the driver’s ground pin. Finally, if all else fails, replace 
the offending device with FAST, ALS, or one of the 
new, low-noise advanced CMOS technologies. 
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The same phenomenon of large, fast current tran- 
sients that creates internal package noise also places 
a strain on a system’s power-supply network. Because 
of the high-speed nature of advanced CMOS and other 
high-performance logic families, you must regard Voc 
and ground traces as transmission-line networks and 
not as zero-impedance connections. The use of a good 
power-distribution network is critical to maintain sys- 
tem reliability and reduce system noise. 

The impedance of power-supply networks can vary 
from more than 1000 to 20. In TTL’s early days, 
when devices were slow and had limited output drive, 
engineers designed systems on single-layer boards 
with Vcc and ground traces side by side. Unfortu- 
nately, a typical single-layer board with side-by-side 
Vcc and ground traces has a power-supply impedance 
of approximately 1000. 


In the beginning, there were double-sided boards 


As systems became more complex, and technologies 
became faster and offered greater output drive, double- 
sided boards became the norm. Usually, you placed 
Vcc traces on one side and ground traces on the other. 
Placing the supply traces on opposite sides of a 2-layer 
board reduces the power-supply impedance to approxi- 
mately 681. 

The emergence of advanced bipolar technologies that 
feature higher speeds and greater sink-current capabil- 
ity underlines the need for ground planes. Although 
these bipolar devices can sink large amounts of current, 
their source capability is small. Therefore, you have 
limited need for Vcc planes. The addition of a ground 
layer on one side of the board further reduces the 
impedance to approximately 502). 

Advanced CMOS devices have equal pullup and pull- 
down capabilities. This capability demands that you 
use both Vcc and ground planes and reduces the imped- 
ance to approximately 20. 

An example highlights the need for low-impedance 
sources of current. Consider an octal device connected 
into the middle of eight 100 lines (Fig 4). The two 
100Q lines on each side of the driver act like two resis- 
tors in parallel, generating a net 500 load on each 
driver. To switch the load from low to high, each driver 
must supply 94 mA of current (4.8V/50Q). If all eight 
drivers switch simultaneously, the combined current 
requirement exceeds 750 mA. If the power-distribution 
network can’t supply all of that current because of 
high-impedance connections, the result is a significant 
Vcc droop and reduced performance. This octal device 
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simultaneously driving eight 100Q lines, with Vcc and 
ground connected by traces to the power supply, yields 
a Voc droop of 75V (750 mA x 100). 

Of course, this droop wouldn’t occur. As the device 
starts to switch, the Vcc droop would limit the current 
available to switch the lines, and output edge rates 
would slow down. The result is a slow system with 
noisy signal traces. 

To preserve the advantages of advanced CMOS logic, 
you should use Vcc and ground planes. If you use 
traces or wire-wrap systems, limit daisy chaining on 
each Vcc and ground line. When devices on the daisy 
chain nearest to the supply are switching, those devices 
furthest away receive the effects. The resultant noise 
couples onto the outputs of the devices furthest away, 
creating noisy signals. When you use power-supply 
traces, make sure they are gridded; that is, as many 
connections as possible should be made between each 
power trace to minimize the effect of Vcc and ground 
noise generation. 

The use of Vcc and ground planes is only a piece of 
the design solution to high-speed switching require- 
ments. Even with a 20 Vcc impedance, the 750-mA 
current required in the above example still generates 
1.5V of Vcc droop (750 mA x 20). The second part to 


GROUND 
PLANE» 


BUFFER | 


BUFFER OUTPUT SEES NET 500 LOAD. 
500 LOAD LINE ON Ion — Von 
CHARACTERISTIC SHOWS LOW-TO-HIGH 


STEP OF APPROXIMATELY 4.8V. 


WORST-CASE OCTAL DRAIN=8x94 mA=0.75A 


Fig 4—If eight outputs, each driving 50Q loads, switch simultane- 
ously, then your circuit creates a 94-mA current surge per output 
line, or 0.75A for the chip, for the 4 nsec it takes to charge the data 
bus. 
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Internal rail notse 1s the result of outputs 
switching from high to low states, discharg- 
ing the load capacitance to ground through 
the package inductance. 


improving high-speed performance is decoupling. De- 
coupling capacitors act as localized sources of current 
during switching transients. Proper decoupling can de- 
crease Vcc and ground noise to less than 100 mV. 

The standard, bipolar decoupling rule suggests that 
you place decoupling capacitors throughout a board, 
with one capacitor per buffer and one capacitor for 
every three logic devices. This number of capacitors 
is adequate for bipolar families where only the buffers 
supply the large transient currents necessary for trans- 
mission-line driving. Because bipolar logic devices fea- 
ture very low output drive capability and can only 
supply small switching currents, they don’t require as 
much decoupling as advanced CMOS devices. 

Apply the same decoupling rule to advanced CMOS, 
but remember that every device can act like a buffer; 
that is, all advanced CMOS devices exhibit transmis- 
sion-line driving capability. Simply, the decoupling rule 
for advanced CMOS is one decoupling capacitor per 
device, whether it’s a buffer or a simple logic device. 
A good, general guideline is that more decoupling is 
better than less. 

Returning to the octal example, you can calculate 
the recommended capacitance. Solving for C in the 
capacitor equation, I=C (dV/dT), yields C=(I dT)/dV, 
where I is the 750-mA current from the octal example; 
dT is the time it takes to turn on the current, or the 
edge rate (4 nsec); and dV is the allowable maximum 
Vec droop. If your Vcc noise limit is 100 mV, then C 
is 0.030 pF. Therefore, choose a capacitor that’s at 
least this size. Empirically, decoupling capacitors of 
0.047 uF are very effective in reducing Vcc noise. 

The type of capacitor you use is also important. Be- 
cause they have 4-nsec edge rates, advanced CMOS 
signals contain frequencies in the hundreds of mega- 
hertz. Because of these high speeds, you should use 
capacitors with good RF characteristics. The most im- 
portant specification is the inductance of the capacitor, 
called the effective series inductance, or ESL. Reduc- 
ing the inductance of a capacitor improves its high- 
frequency performance. Tantalum capacitors have ex- 
cellent ESL characteristics and work well as decou- 
pling capacitors. 


Keep the leads short 


The parasitic inductance of the leads and packaging 
also affects the performance of the capacitor. The 
longer the leads, the greater their inductance. Surface- 
mount chip capacitors have the lowest package induc- 
tance of all capacitors, because they have no leads. 
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EMI IS GENERATED BY A CURRENT FLOWING IN A LOOP 


A=LOOP AREA 


Fig 5—Loops, such as the connections between devices, power 
planes, and other devices, are the source of EMI. Signal traces are 
more efficient radiators because of their larger areas. Long I/O cables 
are the best radiators but cause the most problems. 


But these capacitors aren’t always an option. When 
using leaded capacitors, always keep the leads as short 
as possible. 

When using bipolar devices, you generally place the | 
capacitor at the ground end of the package to accommo- 
date the greater sink-current capability of these de- 
vices relative to their source-current capability. The 
placement of the capacitor isn’t as critical for advanced 
CMOS devices because they have equal sink- and 
source-current capability; even so, as a general rule, 
place the capacitor near the ground end. Locating the 
capacitor here helps to keep the ground quieter while 
sacrificing some Vcc noise. On boards with ground 
planes and Voc traces, however, place the capacitor 
near the Vcc end. 

Electromagnetic interference (EM1]) is the noise cre- 
ated on a passive signal by the changing electric and 
magnetic properties of moving charge on an active sig- 
nal. EMI-generated noise can be problematic in several 
ways. In digital systems, EMI-generated crosstalk can 
affect signal integrity. The passive signal can also radi- 
ate the EMI into the environment, creating more EMI. 
Analog designs are more susceptible to much lower 
levels of EMI-generated noise. EMI can also interfere 
with communications systems that rely on radiated en- 
ergy, such as radio or TV transmissions. Regulating 
bodies such as the Federal Communications Commis- 
sion (FCC) in the USA and the VDE in Europe have 
stringent regulations concerning the amount of EMI 
that’s acceptable in consumer systems. | 

Where does EMI come from? Maxwell’s equations 
indicate that current flowing in a loop generates both 
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MAKING A CHOICE 


System designers usually make two major choices when selecting 
peripheral controllers: choosing the appropriate technology, and 
choosing the best supplier of that technology. Interphase is the 
one choice that’s right for both. 


A CHOICE SELECTION 


Whether your system calls for IPI, 
SMD, ESDI or SCSI, Interphase pro- 
vides not only the highest performing 
controllers, but a proven approach to 
design support, on-time delivery, tech- 
nical service and unrelenting quality. 
All this has made Interphase the sup- 
plier of choice by more OEMs than 
any other in the industry. 


A GREAT CHOICE 


There are many reasons why 
Interphase is a great choice. Our 
technology squeezes the last 

ounce of performance out of the disk 
drive with industry-leading caching and 
queuing techniques. The speed of our 30 
plus MB/s VMEbus BUSpacket Interface™, 
the industry's fastest, lets you maximize 
system performance. We actually listen 

to What you need, rather than just tell you 
what we've got. You can rely on us to help you get your system 
up and running, no matter what. You can count on the highest 
product quality and best on-time delivery in the industry. 


IP! SOLUTIONS 


If you're looking for the fastest 

disk possible, you're probably con- 
Sidering IPI. Our COUGAR V/IPI 4260 
is the highest performance open 
system disk controller available 
today. Using a full 32-bit 68020 
architecture, the COUGAKR features 
Our proprietary IPI front-end proces- 
sor in combination with the exclu- 
sive Virtual Buffer Architecture™ 
and, VMEbus BUSpacket Interface 
operating at 38 MB/s. 


COUGAR 
V/IPI 4260 


JAGUAR 
V/SCSI 4210 


PANTHER 
V/ESDI 4201 


ESDI AND SMD SOLUTIONS 


The PANTHER V/ESDI 4201 and CHEETAH V/SMD 4200 are the 
most designed-in VMEbus disk controllers in the industry. They 
are still the fastest anywhere, featuring leading edge caching 
algorithms, command queuing techniques and our BUSpacket 
Interface — any disk drive, any speed! 


SCSI SOLUTIONS 


The JAGUAR V/SCSI 4210 established the state-of- 
the-art in high-performance SCSI applications — 

winning every benchmark in sight. With two 

independent SCSI ports, asynchronous or syn- 

chronous, single-ended or differential, the 
JAGUAR SCSI host adapter can keep all your SCSI 
devices busy, even including arrays of 
high-performance drives in file striping or 
data base applications. Of course the 
BUSpacket Interface is part of the 
package. 


NO OTHER CHOICE 


Regardless of the disk technology you 
choose for your system —if you want the 
highest performing products, the best 
software and technical support, the most reliable 
quality, and the strongest and most responsive com- 
pany behind the product—you want Interphase. 
Since you know which vendor is the best, whether it’s disk con- 
trollers, Ethernet or FDDI, all you need to do is pick the technol- 
ogy. To help with that choice, we've prepared a booklet 
comparing disk technologies. To receive a free copy, just call: 


(214) 350-9000 
A 1 
Xa IN TERPHASE 
OPEN SYSTEMS CONTROLLERS ™ 


Caan Ook Al i 
Disk « Tape + Networking 


CHEETAH 
V/SMD 4200 


2925 Merrell Road « Dallas, Texas 75229 « (214) 350-9000 » FAX: (214) 352-4124 * NASDAQ-NMS:INPH 


Interphase International 


Astral House, Granville Way « Bicester, Oxon OX6 OUT » (01144) 869-321222 « FAX: (01144) 869-247720 
Interphase is a reg! istered t 


rademark of Interphase Corporation. Open Systems Controllers is a trademark of Interphase Corporation. 


Virtual Buffer Architecture and BUSpacket Interface are service marks of Interphase Corporation. 
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Loops in your design act like big antennae 
that radiate electromagnetic energy into the 
environment and induce current flow in 
nearby traces and wires. 


magnetic and electric fields. These fields couple energy 
onto otherwise passive signals. 

Signal characteristics of amplitude, period, duty cy- 
cle, edge rate, and ringing determine the frequency 
content of the signal. Fig 6 shows the approximate 
relationship between the signal in the time domain (a) 
and the signal in the frequency domain (b). A signal 
that has a period (T), a pulse width of T,, and an edge 
rate of T, will have a frequency spectrum that starts 
at F)=1/(cxT). The amplitude of the frequency-do- 
main energy is a function of the amplitude and the 
duty cycle of the signal. The rest of the spectrum will 
be harmonics of this fundamental frequency (F)). Fig 
6 shows the envelope of these harmonics. The three 
frequencies (Fy, F,, and F,) related to the period, duty 
cycle, and edge rate, respectively, determine the roll- 
off of the energy content in the frequency domain. 
Note that as you use faster technologies and system 
frequencies increase, the three important frequencies 
(Fy, F,, and F,) also increase, generating more energy 
in the high-frequency end of the spectrum. 

The amount of energy the circuit radiates is deter- 
mined by the size of the current loop and by the fre- 
quency content of the signal. Energy radiation is di- 
rectly proportional to antenna size. Antennae are most 
efficient when the wavelength is equal to the antennae 
size; lower efficiency results when the wavelength is 
greater than the antennae size. The lower the fre- 
quency (and the higher the wavelength), the less effi- 
cient the radiation of energy. 

Current loops contain signal traces, Vcc and ground 
connections, and I/O cables. A typical loop consists of 
the device connection from V¢c or ground to the output 
pin, the signal trace, and the Vcc or ground return 
connection. Generally, you should be concerned with 
the larger current loops. These large loops include long 
signal traces such as data or address buses, and long 
I/O cables. Most out-of-specification EMI results from 
poorly designed I/O cables. 


EMI reduction techniques 


Even though both system constraints and logic tech- 
nology determine the signal characteristics, you can 
use a number of techniques to minimize EMI. The 
golden rule for EMI reduction is that anything that 
reduces noise in a system generally reduces radiated 
energy. Noise is a source of EMI that’s typically rich 
in high-frequency harmonics. 

A low-EMI design begins with power and ground. 
If a device’s power and ground aren’t clean, it’s impos- 
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TIME DOMAIN — 


FREQUENCY DOMAIN 


-—20 dB/DECADE 
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(b) 


Fig 6—A signal can be represented in eithér the time domain or 
the frequency domain. F), F,, and F. are related to the signal period, 
duty cycle, and slew rate, respectively. They determine the envelope 
of the energy content in the frequency domain. 


sible to achieve clean output signals. Good power-sup- 
ply design and decoupling techniques are important 
to ensure the performance of the device, and they’re 
essential to good EMI design. 

On the other hand, poor power- and ground-distribu- 
tion networks can be major sources of EMI. Voc and 
ground networks can be very inductive, so they tend 
to ring when excited. This ringing can couple onto the 
active signals, creating noise on them. Any generated 
Vcc or ground noise also couples onto quiet outputs 
within the same package. Further aggravating the 
problem are devices in proximity to the one that’s 
switching. These nearby devices may also experience 
Vcc or ground noise; the noise then couples onto their 
outputs, creating still more EMI. Using power and 
ground planes reduces the amount of Vcc or ground 
noise when a device is switching. : 

In addition to keeping Vcc and ground cleaner, de- 
coupling capacitors also minimize the energy radiated 
by Vcc and ground planes. Switching creates a large 
current disturbance in either Vcc or the ground plane; 
the larger an area that the disturbance covers, the 
greater the amount of energy radiated. Decoupling ca- 
pacitors act to locally source or sink current, minimiz- 
ing the disturbed area on the plane. These “local sup- 
plies” minimize the amount of radiated energy by re- 
ducing the antenna area. Again, if the capacitor has a 
large inductive value, then its effect will be attenuated. 

Normally, you place large decoupling capacitors 
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Its vast, electronic nervous system will 
transmit enormous amounts of information at the: 
speed of light thanks to surface-mountable electronic 
components constructed of materials from 
Eastman Performance Plastics, such as the advanced 
Ektar® Filled Blend PCT Polymer. 

Eastman is the only manufacturer of PCT, a 
material that allows the most efficient and economical 
manufacture of surface mounted components for 
vapor phase and infrared reflow-solderable printed 
circuit boards — the circuit boards of the future. 

If miniaturization and surface mount tech- 
nology are driving your need for better performance, 
greater reliability and increased economy, talk to us 
about Ektar® FB PCT Polymer and our full range of 
performing plastics. Call A. Laws at 1-800-EASTMAN or 
write to Eastman Performance Plastics, P.O. Box 1969, 
Kingsport, Tennessee 3/664. 


PERFORMING PLASTICS 
FROM EASTMAN 


© 1989 Eastman Kodak Company 
CIRCLE NO 164 


THE FUTURE 


> Ektar is a registered trademark of Eastman Kodak Company for its poly (1,4-cyclohexylene dimethylene terephthalate) 


A1gh-tmpedance power-supply networks 
won't supply the current you need to quickly 
switch high-speed circuits. 


where power enters the board, and then you place 
smaller capacitors—typically in the 0.01- to 0.047-pF 
range—throughout the board. Studies show that you 
can reduce EMI emissions by increasing the capacitor 
values distributed around the board and by reducing 
the large capacitors near the power connections. 

For EMI reduction, use 0.1- to 0.047-pF capacitors 
for decoupling every advanced CMOS device; use 1- to 
10-F capacitors for decoupling the board at the power 
connections. Since all of these capacitor values are 
available in surface-mount packages, you can use these 
values on both through-hole and surface-mount boards. 
Surface-mount components always help minimize radi- 
ated energy by reducing the net radiating area of the 
current loops. 

High-impedance connections to the power supply can 
generate power rail noise. An example of a poor power 
connection is the daughter-board connection on a 
backplane. When designing plug-in boards where the 
Vcc and ground connections may have greater imped- 
ance, maximize the number of these connections. To 
maintain clean power connections throughout the 
board, allocate unused connections to power and 
ground. If power is supplied to your board through 
wires, it may be advantageous to use twisted-pair 
wires, or even an EMI choke, on the board. Power- 


supply cables tend to carry high current transients 
that, if not properly handled, can create EMI problems. 


Beware when using sockets 


Using sockets on a board can create additional noise 
and EMI, because most sockets are highly inductive. 
Using them increases the Vcc and ground noise expo- 
sure of the socketed device. The extra inductance in 
the power connections increases the ringing when the 
outputs switch. If you must use sockets, use the low- 
profile pin type. These sockets have the lowest induc- 
tance of any socket and will minimize the noise that 
they create. 

The above discussions are particularly important for 
devices that generate signals that can leave the sys- 
tem. Exercise care to ensure that these devices have 
the best possible power and ground connections. Lo- 
cate these external-signal-generating devices as close 
to the power supply or connection as possible. 

Noise coupled onto other traces and reradiated can 
generate EMI. The most common form of coupling is 
crosstalk. Crosstalk isn’t normally discussed with EMI, 
but EMI does generate it. The procedures that mini- 
mize crosstalk also minimize EMI. 

EMMI is especially troublesome when the passive (lis- 
tening) line exits the enclosure. These oe lines 
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Time To Market 


Time to market...the span between inspiration and product introduction. 
You want the shortest path to a successful product launch — but all too often the 
system power supply becomes a stumbling block . . . development delays, 
safety agency approvals, EMI/RFI testing, size problems, cooling issues, cost 
overruns, last minute changes in power requirements, manufacturing disas- 
ters...no matter how innovative your product, you know that your customer’s 
Satisfaction — and your market opportunity — may ultimately hinge on how well 
your “‘custom”’ power system holds up. 


Pa cn A A A Ae BORE a Se aa Na 
sg Sea ee _—— BeBe 


FlatPAC takes the uncertainty out of power development by offering unprece- 
dented flexibility along with instant availability...in a fraction of the space re- 
quired by conventional switchers. You define your requirements. ..output 
power from 50 to 600 Watts; one to three outputs; output voltages from 2 to 95 
Volts... we combine our high power-density converters with modular package 
and front-end assemblies to configure a FlatPAC specific to your needs. You 
benefit from the proven field performance and inherently high reliability of our 
component-level power converters, without sacrificing features: UL/CSA/TUV 
recognition, 110/220 VAC input, surge limiting, Class A EMI/RFI, OVP, over- 
current protection, all outputs totally isolated and trimmable, sequenced AC 
and DC status signals...and more. 


Vicor believes that power should be the least of your problems. Let us show you 
how FlatPAC can help you win the race to market. 


1-800-735-6200 


Component Solutions For Your Power System (gi\ |<" 4 (Gio) =: 
23 Frontage Road, Andover, MA 01810 Oe 
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Choose capacitors carefully; of yow’re build- 
ing a high-performance circutt, use capact- 
tors with low effective series inductance. 


create most EMI problems, because they’re typically 
long and unshielded. Always keep the length of exiting 
traces as short as possible. Try to place the device 
generating the signal close to the exit point. Also, 
keep these lines away from high-speed digital lines. 
If necessary, use ground traces as shields between the 
signal exiting the system and the nearby, high-speed 
digital lines. Also, try to place components to minimize 
the number and length of all traces. 

EMI consultants suggest that I/O cables cause most 
EMI problems, so you should build the cables carefully. 
The slew rate and signal frequencies of I/O signals 
should be as low as possible. Use shielded cable if you 
must run high-speed digital signals out of an enclosure. 
Ideally, you’d use coaxial cable, but unfortunately, co- 
axial cable is too expensive and bulky for systems with 
high I/O counts. 

One alternative to coaxial cable is shielded ribbon 
cable, which takes up less space and provides more 
signal connections per dollar, and the shield around 
the cable effectively reduces EMI. If you must use 
unshielded ribbon cable, try alternating active signal 
lines with ground lines to reduce EMI. Approach I/O 
cable design with caution. The cost of retrofitting cor- 
rect EMI deficiencies could outweigh the savings of 
using a less expensive cable system. 

The design of the shield ground is also critical. If 
the shield isn’t grounded to a good chassis ground, 
then the shield might become one big radiator. The 
shield connection must also be a good RF connection; 
one small wire from the cable shield to the chassis isn’t 
a good RF connection. Expose the shield material all 
around the cable, and solder it directly to the chassis 
ground. Any void in the shield connection acts like an 
antenna and radiates energy. 


Openings in enclosures are trouble spots 


Be careful when designing the system enclosure. 
Openings radiate energy much like an antenna does. 
Obviously, some openings—such as access doors and 
vent openings—are always required, but you should 
shield them to minimize escaping EMI. Use wire mesh 
with small ventilation holes to minimize EMI. For ac- 
cess openings or enclosure joints, metal gaskets can 
form a tight EMI seal. 

Although many designers think of EMI attenuation 
as black magic, the techniques for minimizing EMI are 
actually well known, and most systems utilize them. 
These same guidelines minimize internal switching 
noise, output ringing, crosstalk, and other high-per- 
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formance noise conditions. Generally, minimizing ex- 
traneous system noise helps to minimize EMI. 

Using advanced CMOS devices requires more atten- 
tion to noise-reducing techniques than older, lower- 
performance technologies such as HC (High-perform- 
ance CMOS) or LS (Low-power Schottky). However, 
advanced CMOS logic is as easy to use as high-perform- 
ance, bipolar technologies such as AS, ALS, and 
FAST. 

In addition, many of the aforementioned guidelines 
apply to more than one type of noise abatement. Table 
1 summarizes many of the design techniques you can 
use to limit noise and identifies the type of noise that 
each technique affects. 
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channel, 8-bit A/D converter. It’s 
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_ you can find. And it comes with 
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DDC announces three special 
products for supporting MIL-STD- 
1553B in a variety of PC/XT/AT 
compatible computers. These 
products offer the 1553 terminal 
designer a powerful software de- 
velopment tool for terminal de- 
Signs, test, and system simulation. 
The BUS-65555 plug-in expansion 
module offers full, intelligent in- 
terfacing between the serial dual 
redundant MIL-STD-1553B Data 
Bus and the rugged GRiDcase 1520, 
1530, and 1535 series laptop XT/ 
AT compatible computers. The 
module and boards can operate as 
either a 1553 Bus Controller (BC), 
Remote Terminal (RTU), or Bus 
Monitor (MT). The BUS-65515 
and BUS-65517 are full size, single 
slot cards, that support 1553B. 

The BUS-65555 module and the 
BUS-65515 card both support a 
real-time shared RAM I/O, pro- 
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grammable in any language. A user 
friendly menu driven software 
package is available for each. 

The BUS-65517 IDEA card is 
capable of supporting multiple 
RT’s, BC, and an MT that recon- 
structs selected or all Bus traffic. 
The IDEA card can also inject all 
1553 type message and format er- 
rors. The BUS-65517 comes with a 
user friendly menu driven software 


package that has help and option 
screens. An optional real-time 
driver in ‘‘c”) or “*paseal -is 
available for the IDEA card when 
software integration and real-time 
interfacing is required. 

Small size, high performance, 
low power, and low cost make the 
BUS-65555 and GRiDcase laptop 
combination an excellent choice 
for dynamic simulation in the lab 
or for flight line applications. This 
module and the BUS-65517 IDEA 
card in a GRiDcase 1535 offer real 
time 1553 operation and test capa- 
bilities in a portable ’386 laptop. 
The BUS-65515 is available for full 
size computer applications as a 
software development tool for the 
AIM-HY series MIL-STD-1553B 
terminals. For additional informa- 
tion contact Steve Friedman by 
calling toll-free (outside New York 


State) 800-DDC-1772. CO 


HEADQUARTERS AND MAIN PLANT: ILC Data Device Corporation, 105 Wilbur Place, Bohemia, N.Y. 11716, 


(516) 567-5600, TLX-310-685-2203, FAX: (516) 567-7358 


WEST COAST (CA.): WOODLAND HILLS, (818) 992-1772, FAX: (818) 887-1372; 
SAN JOSE, (408) 236-3260, FAX: (408) 244-9767; GARDEN GROVE, (714) 895-9777, FAX: (714) 895-4988 
WASHINGTON, D.C. AREA: (703) 893-7989, FAX: (703) 893-7954 

NORTHERN NEW JERSEY: (201) 785-1734, FAX: (201) 785-4132 

MASSACHUSETTS: (617) 341-4422 or 3128, FAX: (617) 344-1040; JAPAN: (03) 814-7688, FAX: (03) 814-7689 
UNITED KINGDOM: 635-40158, FAX: 44 (635) 32264; FRANCE: (1) 4-333-5888, FAX: 33 (1) 4-334-9762 
WEST GERMANY: (08191) 3105, FAX: 49 (8191) 47433; SWEDEN: 8-920-635, FAX: 46 (8) 353181 
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OUR DEVELOPMENT NEEDS. 


te Sats _ 
owt Bee, BS & Dew: tate 


aS 
- sa TTT 


tl 


eam gh BAS 
eae auaeuiad 
‘epee aS ont 
ermnnte oe 
‘seasmmnane at erin 
Pe AIR Bi AAT 
peaganmes 6 SRT 


-ICROTEK offers a complete 


line of MICE (Micro-In-Circuit- 


As. Emulator) for most popular 8, 
16 4d 32-bit microprocessors. These 
series of MICE are capable of 
debugging high speed targets without 
accumulating wait state, e.g. 25 MHz for 
68020, 16 MHz for 68000/80C186. 
Protected Mode in 80386, coprocessor 
emulation in 16/32 bit series and 
bus/execution breakpoints in all series, are 
few examples of MICE powerful emulation 
features designed to meet advanced 
development needs. 


All MICE series could work well with IBM 
PC/XT/AT*, IBM PS/2*, VAX*, nVAX", 
Apollo*, Sun* and NEC* 98 series. Cross 
assembler/compiler, symbolic debugger and 
high level language debugger are also 
available to offer optimized software tool 
supports to an advanced development 
environment. 

MICE SERIES AVAILABLE MODELS 


yC | 8048 Family, 8052 Family, 28, ZS8, 68HC11, 80515/535, V 
8-BIT | 8085, 6809/E, 280, NSC800, 6502F, 64180 
16-BIT | 80C86/88, 80C186/188, 80286, 68000/010, 68008, V20/30 


32-BIT | 80386, 68020 (25 MHZ) 


MICROTEK 


MICROTEK INTERNATIONAL INC. 


HEADQUARTERS 
Tel: 886-35-772155 Fax: 886-35-772598 
Telex: 32169 MICROTEK 


U.S.A. OFFICE 
Tel: (213)321-2121 Fax: (213)538-1193 
Telex: 797880 MICRO 


EUROPE OFFICE 
Tel: 49(211)556181 Fax: 49-211-572362 
Telex: 8584020 


e AUSTRIA ALLMOS ELECTRONIC (222)6271954 ¢ BELGIUM SIMAC ELECTRONICS B.V. (2)2523690 * DENMARK SC METRIC A/S (2)804200 » ENGLAND ARS 
_MICROSYSTEMS (276)685005_  « FINLAND OY COMDAX AB (0)670277__ * FRANCE M.T.E. (1)39618228 * ITALY PRATICA SRL (11)503427 ¢ NETHERLANDS SIMAC 


ELECTRONICS B.V. (40)582911 © NORWAY MORGENSTIERNE & CO A/S (2)358110 
AB (8)7349935 «© SWITZERLAND TRACO ELECTRONIC AG (1)2010711 


¢ HONG KONG IDEALAND ELEC. (3)7443516 


MEASUREMENT (011)7883710 


e INDONESIA PT. ASCII (21)6002305 
__e KOREA DAESANG INC. (2)7196438 © NEW ZEALAND NORTHROP INSTRUMENTS (4)856658 
-COMPUTRONICS 7468182 ¢ THAILAND ANA-DIGIT COMPANY (2)2217040 

S.R.L. (1)469518 © BRAZIL DIGIBYTE SISTEMAS DIGITAIS (11)2413611 


e SPAIN NOVATRONIC, S.A. (44520811 * SWEDEN NORDISK ARRAYTEKNIK 
* W. GERMANY ALLMOS ELECTRONIC (89)8570000 +» AUSTRALIA MACRO DYNAMICS (8)7202399 
e ISRAEL ARITMOR (3)5447475 =» JAPAN CORE DIGITAL CORP. (3)7955171 
¢ PAKISTAN EAST WEST SYSTEMS (21)529827 »* SINGAPORE EPE 
e THAILAND SANYA PHANICH (2)2225223 © ARGENTINA MICROTEC INGENIERIA 
e CHILE EQUIPOS INDUSTRIALES S.A.C.I. (2)716882 « SOUTH AFRICA PROTEA TEST & 


* Registered Trademarks: PC/XT/AT, PS/2: International Business Machines; VAX, uVAX: Digital Equipment Corporation; Apollo: Apollo Computer Inc; Sun: Sun Microsystems, Ine; NEC: NEC Corporation. 
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You can now specify 
a PAPST MULTIFAN 
with an installation 
depth of just one inch. 


Now you can specify the world’s 
best quality fan even in your tightest 
design. Because PAPSTS high- 
performance brushless DC MULTI- 
FAN now comes with an installation 
depth as narrow as one inch. 


It's thinner. It’s quieter. It uses 
less power. 


This narrowest-of-all MULTIFAN 
positively coasts through the tough- 
est noise test with whisper-quiet 
ease. It needs very little power, 
operating on a super-efficient DC 
brushless motor that provides 
exceptionally soft commutation. 


NOW YOU CAN SPECIFY AN INCH 
WITHOUT GIVING AN INCH 


And, like all PAPST MULTIFANS, it 
lets you customize your application: 
you'll be able to control speed by 
varying voltage to get the absolute 


optimum airflow with minimum noise. 


It will even cause Purchasing 
to smile! 

Despite its high engineering quality, 
you'll find this fan fits your budget. 


CIRCLE NO 168 


~Aquidneck Industrial Park | | 


SO specifying it means you win two 
ways. You'll Keep component costs 
down. And at the same time, you 
wont compromise on your design's 
engineering integrity. Not even an 
inch. 


For more information on the world’s 
largest selection of fans for cooling 
applications call 1-800-245-FANS or 4 
your local! representative. - 


PAPST MECHATRONIC 
CORPORATION 


Newport, RI 02840 


BUD EAST, INC. BUD WEST, INC. 


4605 East 355th Street 7733 West Olive Avenue 
P.O. Box 431 P.O. Box 1029 
Willoughby, Ohio 44094 Peoria, Arizona 85345-0350 
(216) 946-3200 (602) 979-0300 
FAX: 216-951-4015 FAX: 602-878-5371 
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Why 8000 of the — 
worlds leading companies 
design PCBs with P-CAD: 


A Supercharged 
Product 


If you’re like most PCB 
designers and engineering 
managers, you want PCB 
CAD software that'll help 


With Master Designer you have it 
all: full analog support, including 
filled polygons, curved traces, trace 
hugging and trace plowing. 


you do your job, not dictate 
how you're going to do it. 
That’s why nearly half the 
world’s PC-based PCB 
design is done with P-CAD® 
No other software can get 
your product to market faster 
with more reliable, more 
manufacturable boards. And 
it’s incredibly flexible, too. 

The P-CAD Master 
Designer™ lets you design 
huge boards of up to 2,500 
components, 4,000 nets, 
and 800 component defini- 
tions. Zip through our 
library of over 6,000 parts, 
point and click—no need to 
type in part numbers. Layout 
information is incorporated 
right into the schematic, 
improving your design speed 
and accuracy. Managing 
ECOs is a snap, with com- 
plete forward and back 
annotation. 

Powerful add-on modules 
like Digital Design Lab” 


Analog and Digital Simu- 
lators help you perfect your 
design before you build it. 
For flexibility, nothing 
matches P-CAD’s Master 
Router™ automatic routing 
system. It’s fully re-entrant 
with features like unlimited 
net classes plus route-by- 
window to give you the con- 
trol you need to select the 
best routing strategy for your 
design. Routing priorities 
can be specified up-front to 
ensure that critical signals 
are routed efficiently. Clean 
routing with fewer vias 


Use all the current technologies: 
SMT, high-speed circuits, fine-line, 
ultrafine-line and more. 


reduces your manufacturing 
costs. For the really tough 
designs, our 100% -comple- 
tion Rip-n-Route™ option 
lets you fine-tune routing 
on-the-fly and create manu- 
facturable boards without 
manual clean-up. 
Everything about P-CAD 
is fully integrated. You go 
from schematic capture to 
simulation, verification, and 
routing, right up to manufac- 
ture, from a single database 
with a single user interface. 
Programmable function 
keys and macros allow you 
to customize your system 
for the way you work best. 


Virtually all popular hard- 
ware configurations are 
supported, including hard- 
ware pan and zoom for 
lightning-fast redraws. An 
open architecture combined 
with the famous P-CAD 


With the flexible P-CAD autorouting 
system, you re never locked into 
preset design strategies. 


Database Interchange 
Format (PDIF) database 
translator makes it easy 

to integrate with MICRO 
CADAM™ mechanical 
design, drafting systems like 
AutoCAD*® and documenta- 
tion software like Ventura* 
and Interleaf? complete 
with PostScript® support. 


From A Dedicated 
Company 

P-CAD Master Designer 

comes with a lot more than 


terrific software and superb 
documentation. P-CAD 


users enjoy the comfort of 
knowing they're never alone. 
They also get outstanding 
support from technical field 
representatives in over 100 
locations with over 19 train- 
ing centers. But that’s not 
all.P-CAD maintains a tech- 
nical support center and 
hot line, user groups and a 
24-hour electronic bulletin 
board. All from the company 
that is the acknowledged 
leader in PCB design and 
analysis software. That’s why 
over 14.000 P-CAD installa- 
tions are slashing PCB design 


Let Digital Design Lab run, test, 
and debug your circuit before you 
even build a prototype. 


times and boosting profits 
around the world. 

When you combine a 
powerful product with a 
dedicated successful com- 
pany it all adds up to the 
highest-performance PCB 
design system available on 
any platform. 


Call P-CAD today, toll-free: 
800-523-5207 


(in CA 800-628-8748) 
Find out how to put Master Designer to work for you now! 


P-CAD, 1290 Parkmoor Avenue 
San Jose, California 95126 USA 
(408) 971-1300 Fax (408) 279-3752 


® 
A CADAM COMPANY 


P-CAD isa registered trademark and Master Designer, Master Router, Digital Design Lab, Rip-n-Route are trademarks of Personal CAD Systems. MICRO CADAM isa trademark of CADAM 
Inc. Ventura is a registered trademark of Xerox Corporation. Interleaf is a registered trademark of Eastman Kodak Co. AutoCAD isa registered trademark of Autodesk. Inc. PostScript is a 
registered trademark of Adobe. All product specifications are hardware and design dependent and are subject to change without notice. © Copyright P-CAD 1989 
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Design Feature 


Hands-on experience 
paves the way for 


future MCA designs 


The advent of the IBM Mucro Channel 
Architecture (MCA) represents perform- 
ance and architectural improvements com- 
pared with the earlier PC/AT bus. But 
designing for the PS/2 1s a tougher chal- 
lenge than designing for the PC/AT: 
MCA add-in cards must achieve higher 
performance and provide additional fea- 
tures while using less pc-board real estate. 


Tom Darbonne, Vinita Singhal, and Mike Webb, 
Altera Corp 


IBM Personal System/2 (PS/2) personal computers 
have a new bus for add-in cards called the Micro Chan- 
nel Architecture (MCA) bus. This bus works with 16- 
and 32-bit processors, as well as 8-, 16-, and 32-bit 
peripherals. It includes a welter of new features such 
as high-performance multidevice bus arbitration, level- 
sensitive interrupts, and no jumpers or DIP switches 
for selecting options. 

This article first describes the differences between 
the PS/2 and the PC/AT, including detailed descrip- 
tions of the design requirements for the new MCA 
features. It then goes through a sample design and 
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concludes with a designer’s tips section filled with 
things that you can’t learn from IBM’s documentation 
alone and that were derived from actual, sometimes 
painful, hands-on experience with various MCA-based 
personal computers from IBM. 

The PS/2’s MCA bus has four major differences from 
the PC/AT bus, all of which affect your add-in cards’ 
design: : 

@ Physical card changes including size, mechanical 
specifications, and specialized connectors for cer- 
tain types of add-in cards 

@ Software-controlled registers that replace DIP 
switches and jumpers for configuring the card and 
selecting options and are called POS (programmble 
option select) registers by IBM 

e A more sophisticated DMA-arbitration scheme to 
allow multimaster operation 

@ Enhanced performance via 32-bit bus cycles for 
those PS/2s with 32-bit CPUs. 


MCA physical characteristics 


MCA cards—or “adapters,” as IBM calls them—are 
significantly smaller than PC/AT bus cards: 33 vs 55.4 
in.” of usable area. This is roughly a 40% reduction in 
board real estate (Fig 1). In addition, because MCA 
bus timing is more critical, IBM specifies the locations 
of the bus-interface components so that they will be 
close to the bus connector to ensure short circuit-board 
lands. IBM also specifies the location for parts with 
significant power dissipation to ensure proper cooling. 
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The PS/2’s MCA bus has four major dif- 
ferences from the PC/AT bus, all of which 
affect the design of your add-in cards. 


Further, the MCA specification requires that your 
MCA card have power and ground-plane layers to mini- 
mize system and radiated noise. 

The MCA specification permits 8-, 16-, or 32-bit con- 
nectors. Thus, you can plug 8-, 16-, or 32-bit cards into 
an MCA mother board. Additionally, the 8- and 16-bit 
connectors may have a video extension, which lets an 
adapter control the video port. Plus, 32-bit adapters 
may have a matched-memory extension, which directly 
connects an add-in memory and the system microproc- 
essor for certain PS/2s, such as the Model 80 (see Fig 
2). Your add-in card can have an 8-, 16-, or 32-bit bus. 


Option selection and configuration 


PC/AT add-in cards use jumpers and switches for 
configuring the cards, which leads to frequent confu- 
sion when configuring a system. The PC/AT static con- 
figuration methods sometimes lead to hanging the sys- 
tem when address conflicts arise among add-in cards. 
The MCA replaces conventional jumpers and switches 
with well-defined programmable registers for the add- 
in cards’ feature settings. 

POS registers reside at I/O addresses 0100gnx 
through 0107y,x on each add-in card, and IBM suggests 
standard uses for many of these register bits. Other 
objectives of the POS scheme are to permit the installa- 
tion of multiple identically featured cards, to positively 
identify any card by slot, and to resolve resource-as- 
signment conflicts. 7 

Each add-in card type must have a unique 16-bit 
identification number. Each adapter identification 
number requires two read-only registers at addresses 
0100yex, for the low-order byte, and 0101lypy, for the 
high-order byte, on every card. IBM suggests the fol- 
lowing uses for adapter identification numbers: 


LOCATION FOR WARM 
COMPONENTS 


LOCATION FOR COMPONENTS 
THAT INTERFACE TO THE BUS 


CLLR LLL Lay 
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ata 
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Fig 1—Micro Channel Architecture cards are significantly smaller than PC/AT bus cards. 


0000uEx, device not ready; 0001gex to OF FF yx, bus 
master; 5000yrx to 5FFFyrx, DMA devices; 6000ypx 
to 6FFFyex, direct program control or memory 
mapped; 7000yr¢x to 7F FF ypx, storage or multifunction 
cards; 8000gRx to 8F FF ypx, video. 


Multimaster operation 


The MCA coordinates multiple bus masters with a 
distributed bus-arbitration scheme. Any resident sub- 
system can compete to share or control the bus. The 
PS/2 mother board effects MCA arbitration through 
circuitry that IBM calls the central arbitration-control 
point (CACP). The CACP resolves all requests for sys- 
tem control via three _ signals: ARB/—GNT, 
—PREEMPT, and —BURST. During arbitration, the 
highest priority adapter wins the next bus cycle. Only 
one adapter may be at a given arbitration level. 

Add-in cards on the MCA bus can be non-DMA bus 
slaves, DMA slaves, or bus masters. The interface re- 
quirements for a bus-master adapter on the MCA are 
a superset of those required by a DMA bus slave (Fig 
3 shows default cycle timing). A bus slave can supply 
data to or receive data from a given bus only under 
the control of a bus master. Conceptually, you can 
have more than one bus slave on a given add-in adapter 
provided you incorporate the appropriate addressing 
and control for the multiple slaves. Examples of com- 
mon bus slaves are add-in memory cards and low-to- 
medium-performance peripheral cards. 

Whereas a bus slave uses address and control lines 
from the bus purely as inputs, a bus master drives 
these signals to execute independent transfers of data 
across the bus. Bus-master cards do not have to wait 
for service from another master and can initiate and 
complete transfers more quickly than slaves. However, 


STANDARD PC/AT CARD __ 
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Fig 2—Your MCA add-in adapter can have an 8-, 16-, or 32-bit bus plus a video-adapter or matched-memory extension. 
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Because the MCA specification permits 8-, 


16-, or 32-bit connectors, you can plug 8-, 
16-, or 32-lit cards into an MCA mother 
board. 


bus-master peripheral cards are usually more complex 
and costly than bus slaves. 


Enhanced bus performance 


The simplest way to increase a computer’s through- 
put is to widen the width of its data bus. In the PC 
era, this widening has happened twice: first by going 
from the 8-bit 8088 bus to the 16-bit 80286 bus and 
more recently in moving to 32-bit buses using the 80386 
and now the 80486 processors. 

Because IBM PCs use only Intel wPs, some of the 
MCA specs reflect the peculiarities of these parts. Intel 
Ps have both memory- and I/O-address space. The 
uwPs use an M/IO control line to distinguish between 
these two memory spaces. The MCA also has this dual 
address space and an M/—IO bus line. The MCA sup- 
ports 8-, 16-, and 32-bit data transfers across the bus, 
depending on the system’s and add-in cards’ capabili- 
ties. The MCA handles 32-bit addresses and data with 
these additional signals: 

@ A,, to A3;—upper address bits 

e D,, to Ds;—upper data bits 

@ —BE, to — BE;—byte-enable control signals 

@e —CD DS 32(n) 

@ —DS 32 RTN 

e TR 32 RTN. 

Note: (n) indicates that each bus slot has its own such 
line. 

You'll need a 32-bit data-bus interface for your 
adapter to achieve the maximum MCA data-transfer 
rates. However, a basic problem of aligning data arises 
in a system that has a mix of 8-, 16-, and 32-bit cards. 
Ideally, the hardware should properly and transpar- 
ently align data transfer between any two cards to the 
applications software. For example, a 16-bit disk-con- 
troller card should properly transfer data to a 16- or 
32-bit memory card with no changes in the disk-control- 
ler driver’s software. The PS/2 incorporates an ad- 
dress-bus translator and data-bus steering logic to 
solve this data-alignment problem. Otherwise, the 
MCA bus would not be able to use its full bandwidth 
during all transfers. 

An MCA bus cycle to an adapter uses — CD DS 16(n) 
plus —CD DS 32(n) signals to indicate whether the 
adapter’s data width is 8, 16, or 32 bits. Each adapter 
slot has its own set of these lines, and the particular 
adapter drives them when appropriate (Fig 2). If nei- 
ther signal becomes active during the cycle, then the 
bus master knows it’s communicating with an 8-bit 
adapter. If both signals are active, a 32-bit adapter is 
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present. 

You generate these signals as unlatched address de- 
codes of the port locations found on your adapter. Your 
design must drive the appropriate —CD DS signals 
to their correct states within 60 nsec of receiving a 
valid address from the MCA bus. This interval gives 
the central bus-control logic on the mother board time 
to detect the adapter’s bus-width signals and respond 
with the most efficient data-transfer cycle. 


Odd-aligned transfers 


Intel wPs have signals to coordinate “odd-aligned” 
transfers—for example, transferring 16-bit data to an 
odd memory address. These signals perform the same 
functions on the MCA bus (see the Intel 80386 data 
sheet for details). To correctly align a data transfer 
on the MCA bus, a bus master must assert the correct 
set of byte-enable control lines, which are — BE(0-3), 
Ay, Aj, and —SBHE. Be aware that the 16- and 32-bit 
adapters you design should decode Ay, A,, and 
—SBHE to indicate which bytes are being read and 
written. PS/2 personal computers having 286 and 386 
wPs generate the —SBHE signal. You access 32-bit 
adapters, on the other hand, by using —BE(0-3) to 
generate the control signals for the 32-bit adapters’ 
four, 8-bit data transceivers. 

For example, consider the case of a 16-bit master 
trying to write to a 32-bit adapter. The master’s prob- 
lem entails accessing D,, through Ds,, which only 32-bit 
CPUs normally use, then generating — BE(0-3) to se- 
lect which bytes to transfer. Steering logic on the PS/2 
mother board solves the problem of accessing the upper 
data bytes for the 16-bit master. 

The steering logic automatically transfers the mas- 
ter’s Dy to D,; data on the MCA bus’s D,, line through 
Dz; lines if the address corresponds to a high-order 
word (A,;=1) and the TR82 signal is not active, that 
is, a 16-bit master has control. The address translator 
on the mother board also solves the second part of the 
problem by generating — BE(0-3). Logic on the mother 
board translates the Ay, A,, and —SBHE signals into 
the appropriate combination of — BE(0-3) signals. The 
mother board’s logic performs similar translations for 
8-bit masters. 


Add-in-card design example 

A real design is one of the best ways to clarify a new 
bus structure. A multifunction card is a good MCA 
design example because such a card is a popular add-in 
for personal computers and illustrates interfaces to 
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Fig 3—The design example uses this default timing. 


eh a ee io = 7 TAMING PARAMETER, © ai 

T1 STATUS ACTIVE (LOW) FROM ADDRESS.M/-10.-REFRESH VALID — NSEC 

T2 —~CMD ACTIVE (LOW) FROM STATUS ACTIVE (LOW) 

3 —ADL ACTIVE (LOW) FROM ADDRESS.M/I0.-REFRESH VALID 

T4 ~ADL ACTIVE (LOW) TO -CMD ACTIVE (LOW) 

5 —ADL ACTIVE (LOW) FROM STATUS ACTIVE (LOW) 

T6 ADL PULSE WIDTH 

17 STATUS HOLD FROM —ADL INACTIVE (HIGH) 

38 ADDRESS.M/-|0.-REFRESH.-SBHE HOLD FROM -ADL INACTIVE 

T9 ADDRESS.M/-10.-REFRESH.-SBHE HOLD FROM -CMD ACTIVE (LOW) 

T10 STATUS HOLD FROM -—CMD ACTIVE 

TH —~SBHE SETUP TO -ADL INACTIVE 

T12 —~SBHE SETUP TO -CMD ACTIVE 

T13 -CD DS 16/32 ACTIVE (N) (LOW) FROM ADDRESS.M/-10.-REFRESH VALID | —/ 55 NSEC 

T14 ~CD SFDBK ACTIVE (LOW) FROM ADDRESS.M/-10.-REFRESH VALID —/ 60 NSEC 

T15 —~CMD ACTIVE (LOW) FROM ADDRESS VALID 85 / — NSEC 

T16 —~CMD PULSE WIDTH 90/ — NSEC 

Ti7 WRITE DATA SETUP TO -CMD ACTIVE (LOW) 0/ — NSEC 

T18 WRITE DATA HOLD FROM —-CMD INACTIVE (HIGH) 30 / — NSEC 

T19 STATUS TO READ DATA VALID (ACCESS TIME) — / 125 NSEC 

T20 READ DATA VALID FROM -CMD ACTIVE (LOW) —/ 60 NSEC 

T21 READ DATA HOLD FROM -CMD INACTIVE (HIGH) 0/7 — NSEC 

T22 READ DATA BUS 3-STATE FROM -CMD INACTIVE (HIGH) —/ 40 NSEC 

T23 —CMD ACTIVE TO NEXT —CMD ACTIVE 190/ — NSEC 

T23A | —CMD INACTIVE TO NEXT -CMD ACTIVE 80 / — NSEC 

T23B | -CMD INACTIVE TO NEXT -ADL ACTIVE 40 / — NSEC 

T24 NEXT STATUS ACTIVE (LOW) FROM STATUS INACTIVE 30 / — NSEC 

T25 NEXT STATUS ACTIVE (LOW) TO —CMD INACTIVE —/ 20NSEC 
—BE(0-3) ACTIVE FROM ADDRESS VALID (32-BIT MASTERS ONLY) —/ 40 NSEC 
—BE(0-3) ACTIVE FROM -SBHE. AO. At ACTIVE —/ 30 NSEC 
—BE(0-3) ACTIVE TO —CMD ACTIVE 10 / — NSEC 
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The MCA replaces conventional jumpers 
and switches with well-defined programma- 
ble registers for the feature settings of add- 
in cards. 
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both memory and I/O devices on the MCA bus. This 
example of a multifunction card includes 32k words of 
CMOS static RAM (SRAM) and a dual-channel serial 
controller. PLDs, or dedicated MCA-interface devices 
like the EPB2001 and EPB2002 (see box, “EPLDs 
integrate PS/2 MCA functions”), are one way to imple- 
ment control interfaces between the MCA bus and a. 
PS/2 feature adapter. However, this example treats 
the interface logic generically to help you make your 
own tradeoffs when selecting devices for your MCA 
bus-interface logic. | 

The block diagram in Fig 4 shows the overall struc- 
ture of the design. On the right are the MCA-bus lines, 
which run to all add-in card slots. The board’s MCA- 
interface block (Fig 5) performs mandatory POS-regis- 
ter functions, which the MCA specification requires 
for all add-in ecards. In addition, the MCA-interface 
block integrates board-control logic, board-identifica- 
tion-number storage, and address decoding. The DMA- 
interface block oversees DMA-arbitration (Fig 6). 

This board appears to the PS/2 as either an 8-bit I/O 
peripheral for accesses to the 8530 serial communica- 
tions controller (SCC) or as a 16-bit, 82k-word memory 
extension, depending on whether the PS/2 receives 
an I/O or memory access. The board’s two 74A8245 
data-bus transceivers buffer data transfers between 
the MCA bus and I/O or memory functions. 

The board permits no byte accesses to memory—only 
16-bit accesses. Consequently, you need not selectively 
enable the buffers using —SBHE. Two 74A83738 flow- 
through latches hold addresses during bus transfers. 
The —ADL line from the MCA bus controls the latch- 
ing. —ADL needs to latch only the 16 low-order ad- 
dress bits because the board’s memory capacity is only 
64k bytes. The MCA-interface block’s chip-select logic 
handles upper-order address decoding for the I/O and 
memory chips on the board. 


MCA- interface block 


In this application, the MCA-interface block is the 
primary control interface. This block contains the con- 
trol logic for the MCA-bus interface, as well as logic 
for chip-select decoding and the POS registers. Fig 5 
shows the basic control-logic section. You can imple- 
ment the POS registers and chip-select decoders in a 
variety of ways, ranging from discrete TTL or PAL 


Fig 4—This multifunction card appears to 
the MCA bus as either an extended memory 
or two serial I/O channels. 
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The MCA coordinates multiple bus masters 
with a distributed bus-arbitration scheme 
in which any subsystem can compete to share 
or control the bus. 


devices to special-purpose ICs. 

As required for any MCA add-in, the MCA-interface 
block reserves two bytes at locations 0100y¢x and 
0101yex for the board’s identification number. These 
locations are read-only locations accessible from the 
MCA bus. These numbers are unique to a given board 
design, and IBM allocates them through its Independ- 
ent Developers Assistance Program (IDAP) to regis- 
tered independent developers. You can build these and 
other POS registers several ways, depending on your 
needs. Implementations of the MCA POS registers 
0100gex and 010lyex range from read-write logic or 
register files to simple hard-wired registers. 

The four other required POS registers, residing at 
0102y¢x to 0105y¢x in this application, control I/O re- 
mapping, memory remapping, the number of I/O wait- 
states, DMA-request source selection and masking, in- 
terrupt masking, and DMA arbitration level and “fair- 
ness.” Fairness is a feature of the MCA’s DMA-arbitra- 
tion procotol that prohibits high-priority adapters from 
monopolizing the MCA bus. The DMA-interface block 
needs the latter five POS register bits to control bus 
access. These five bits set the arbitration-priority level 
and fairness for the adapter, based on the values writ- 
ten into the bits at configuration time. 

The board-control logic in the MCA-interface block 
provides all required data-bus transceiver-control sig- 
nals, DEN and DT/R), and I/O and memory-control 
strobes, IOWR, IORD, MEMWR, MEMRD. The 
MCA-bus —CMD transfer strobe and the bus-cycle 


status lines trigger these signals. Thus, these MCA-bus 
signals directly drive the onboard read-and-write 
strobes. 


Mute before boot 


The board-enable output of the MCA-interface block, 
BDENBL, masks DMA requests and interrupts prior 
to enabling the card at system-boot time. This output 
reflects bit 0 of POS register 0102y;x. In addition, the 
MCA-interface block internally factors this bit into the 
CSx-enable functions to disable chip selects when the 
board is disabled. This factoring also suppresses gener- 
ating the -CD SFDBK signal prior to card setup be- 
cause no adapter card can be active on the MCA bus 
and generate that signal before the main processor 
examines all add-in cards to ensure that no address 
conflicts exist. 

The chip-select block in the MCA-interface block in- 
cludes the chip-select outputs for the CMOS SRAM 
and the serial-communications controller. In addition, 
one of the CSx outputs drives the —CD DS 16 (card 
data size 16) output to the MCA whenever the MCA 
bus accesses the SRAM, which is organized as words. 
Because the card’s memory is organized only as a 16-bit 
memory, the —CD DS 16 output is a nonlatched OR 
of the memories’ chip selects. In this case, —ADL 
latches the first three chip-select outputs. 

The —CD SFDBK (card-select feedback) line to the 
MCA bus is an unlatched OR of the appropriate chip 
selects. In this example, this signal incorporates all 


EPLDs integrate PS/2 MCA functions 


The Altera EPB2001 and 
EPB2002 are PS/2 interface de- 
vices implemented as CMOS 
erasable PLDs (EPLDs). The 
EPB2001 handles all essential in- 
terface functions between a PS/2 
add-in card, or adapter, and the 
MCA bus. The EPB2002 provides 
optional DMA functions. Typi- 
cally, you need no additional glue 
logic. The EPB2001 fits into the 
MCA-interface block, and the 
EPB2002 fits into the DMA-in- 
terface block, as shown in Fig 4 
of the text. 
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The EPLDs let you configure 
the interface’s features. The de- 
vices replace 18 or more MSI/ 
TTL and standard PAL devices. 
The 84-lead EPB2001 and 28-lead 
EPB2002 together occupy less 
than 2 in.*. You can use them in 
tandem or independently. 

The EPB2001 provides gen- 
eral-purpose interface features, 
such as POS registers 0100y¢ x to 
0105yex, including board identifi- 
cation numbers; access to POS 
register contents on adapter-ac- 
cessible I/O lines; adapter ad- 


dress remapping via programma- 
ble chip-select logic; and board- 
control signals. 

The EPB2002 offers DMA-ar- 
bitration features, such as arbi- 
tration-level POS bits, arbitra- 
tion “fairness,” burst and 
nonburst transfers, and execut- 
ing the arbitration protocol. Pin- 
strapping options let you map the 
POS bits into any valid locations. 
When used in conjunction with | 
the EPB2001, you need no addi- 
tional components to fashion a 
DMA slave adapter’s interface. 
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CSx functions, with the exception of -CD DS 16. 
The address-remapping fields specified in the POS 
registers should control several predefined ranges for 
each of the board’s chip-select signals. This scheme 
allows dynamic reassignment of any I/O or memory 
address during setup to avoid system-address conflicts. 
The computer’s power-on self test (POST) in its BIOS 
routines automatically performs this configuration 
process each time the system boots. These configura- 
tion routines use an IBM-specified file, the ADF 
(adapter description file), which comes with every 


CDSETUP 


adapter, to properly handle this automatic system con- 
figuration. The IBM documentation in Refs 1, 2, and 
3 contains detailed definitions of these files. 

The design example’s 8530 serial-communications 
controller (SCC) packs two serial channels in a single 
40-pin device. The SCC needs no local oscillator. The 
MCA bus’s OSC line furnishes a precise 14.81818-MHz 
clock. A divide-by-4 counter, which OSC drives (Fig 
7), derives a 3.58-MHz clock signal for the SCC. 

The 8530’s interface timing is straightforward: The 
8530 requires that you set up CE, D/C, and A/B prior 
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Fig 5—Fig 4’s MCA-interface block handles all the non-DMA transactions between the MCA bus and onboard devices. 
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A real design 1s one of the best ways to 
clarify a new bus structure. 


to either RD or WR going active low. CE’s setup time 
is 0 nsec; D/C and A/B have an 80-nsec setup time prior 
to their strobe’s edge. All signals have a 0-nsec hold 
time for the rising (inactive) edge of the strobe. The 
setup time for data in a write cycle is 10 nsec preceding 
the active WR edge. In a read cycle, the 8530 supplies 
valid data on pins Dy through D, within 250 nsec of the 
RD active edge. 

Given this inherent timing, how do you make the 
SCC work with the MCA bus? In this design, the 
SCC’s D/C and A/B inputs come from the latched inputs 
that the 74AS378 devices hold. The MCA guarantees 
a minimum setup time of 85 nsec from when addresses 
are valid on the MCA bus to when —CMD falls. Using 
7T4A8378s, the delay from the MCA’s input to the out- 
put, which is latched onto the board’s local address 
bus, is only 5 nsec. The address is consequently valid 
at the 8530 more than 80 nsec before the strobe’s edge 
because the —CMD line triggers the strobe by going 
active. 

Further, the delay from addresses being valid on 
the Aj-Ass inputs until the adapter’s MCA-interface 
block’s CSx outputs become valid is 30 nsec. This last 


ARB/-—GNT 


delay still results in the chip-select signal appearing 
55 nsec before the 8530 requires it, thus leaving an 
ample timing margin in the CE path. The MCA-inter- 
face block latches the CE line with — ADL and holds 
it valid for the entire bus cycle. 


Data-buffer operation 


For both memory and the SCC’s I/O operations, bi- 
directional data-bus buffers latch the data. The board’s 
MCA-interface block begins latching operations within 
20 nsec after MCA-bus signal — ADL goes active. The 
MCA-interface block first sets the direction of the data 
transfer with its DT/R line and then, within 20 nsec 
after DT/R falls, latches the data with its DEN line. 
The MCA-bus’s —CMD signal gates either IOWR or 
IORD. The MCA spec requires a minimum of 40 nsec 
from when —ADL goes active to when —CMD goes 
active. 

__The board’s MCA-interface block must generate the 
DEN for the data-bus transceivers in 20 nsec. Allowing 
for a 9-nsec delay through the 74AS245 transceivers, 
data appears at the serial-communications controller 
inputs 11 nsec before the IOWR strobe occurs. This 
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Fig 6—Fig 4’s DMA-interface block oversees DMA arbitration and DMA transactions. 
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ADC603 IOMSPS 12-Bit Sampling ADC 


Burr-Brown invented the 
first IC IOMSPS, 12-bit A/D 
converter. And today, the 
ADC603 is still Out in front 
with the best guaranteed 
dynamic performance, 
the best price, and the 
best delivery in the 
industry. 


Out Front 
in Dynamic 


Performance 


ADC603 achieves the 
best spurious-free 
dynamic range by 
minimizing noise and 
distortion. Laser-trimming 
and an efficient design 
ensure its ability to meet 
stringent distortion, 
accuracy, and linearity 
SPECS. 

It's a complete, sub- 
ranging ADC subsystem 
with sample/hold 
amplifier, ADC, precision 
voltage reference, digital 
error corrector and 
timing controller, allina 
compact 46-pin DIP. 

Two temperature ranges, 
plus a military version, 
are available. 
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And Burr-Brown 
offers more guar- 
anteed perfor- 
mance specs for 
both high and 
standard grades 
than anybody 
else. 


OANA AA AA RNA 


Out Front 
in Fast 
Delivery 


available off-the-shelf. 
Whether you need one 
or hundreds, Burr-Brown 


AAA AAA NNO A ARS 


ADC603°5 delivery is also 
out in front. All grades are 
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will meet your most 
demanding delivery 
schedules. 


Out Front 
with Lowest 
Price 


Efficient production 
allows Burr-Brown to pass 


AAA OOO TT TNT A RA ANTE ERNY 


CIRCLE NO 171 


their manufacturing 
economies along to you 
through new lower prices. 
Burr-Brown also adds 
value with superior 
technical support and 
assistance in applying, 
testing and integrating 
advanced ADC603 
solutions. 

ADC603 can help keep 
your designs “out in front’ 
of the comperfition, too. 
Contact your local sales 
office for comprehensive 
data sheets, samples and 
evaluation tools. 


Burr-Brown Corp. 
P.O. Box 1400 
Tucson, AZ 85734 
U.S.A. 

FAX (602) 741-3895 


Loran RNY 


MOREIRA ARRAN RSA NARA A NAAN RAR AAR NANA A RAPA RAR ARNE RAAB EA ARR AAR RNR RASA ASABE NAAT SRSA ARSENE RASA NARA RASA 


BURR -BROWN® 


243 


You must follow IBM’s syntax rules strictly 
because the system’s error messages are terse 
and do not point specifically to syntax-rule 
violations. 


timing meets the 85380’s setup requirements. 

The MCA specification requires that adapters’ bus 
drivers go to the high-impedance state within 30 nsec 
after —CMD goes inactive. The 74AS245’s 9-nsec delay 
coupled with the 20-nsec —CMD to DEN delay on the 
trailing edge matches the bus spec well. 


Interrupt handling 


For interrupts, an open-collector, 24-mA driver con- 
nects the SCC’s INT output to the MCA bus’s interrupt 
line —IRQ3. The MCA gives you a choice of several 
prioritized —IRQx lines. In this case, selecting the 
— IRQ3 line sets up the board’s interrupt as the alter- 
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nate serial port defined for the PS/2. This design treats 
interrupt acknowledgement as a standard I/O read- 
and-write operation without special timing. 

The DMA-interface block implements the bus-arbi- 
tration protocol defined for the MCA in an asynchro- 
nous state machine (Fig 8). The DMA-interface block 
uses four of the five POS register bits to control the 
4-bit arbitration level (priority) for the board. The fifth 
bit enables “fairness.” This example uses POS register 
0104yrx, bit locations D, to D,, to select DMA-arbitra- 
tion level and fairness. 

A POS-register bit selects which channel of the SCC 
is the DMA requestor. You can program the 8530 to 
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Fig 7—Because the MCA bus supplies a precise, high-frequency clock signal, OSC, the wait-state generator and serial-communications 


controller need no onboard clock. 
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VME BOARD 
COMPATIBILITY 
GOT YOU ABIT 
UP-TIGHT? 
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You'll breathe a lot easier with the “VIC” chip 
designed in. Because it brings real plug-and- Pay 
compatibility to the VME world. 

The VICO68 is a complete VMEbus & 
interface controller on a single device, eee 
destined to become an important ce 
new standard for VME developers. ‘Sm 

The chip was developed through the ~ 
joint efforts of VTC and a consortium of ~ 
VME board vendors, under the auspices of 
the VMEbus International Trade Association 
(VITA). It addresses the long-standing need for a 
compact, fully featured, yet low-cost standard 
interface device—one that isn’t the result of a 
single vendor's design philosophy. 

What it means to VME board designers is en- 
hanced functionality in less real estate. By reduc- 
ing the number of components, it frees up signif- 
icant board space for other features. 

What it means to both VME vendors and sys- 
tems integrators is guaranteed compatibility of 
boards from different suppliers. 


vTCc incorporated 
Performance, Pure & Simple 
CIRCLE NO 172 


The VICO68 chip drives the bus directly, using 

the mil-standard, qualified, patented output driv- 

@. ers from VIC’s advanced CMOS logic 
(ACL) product family. 

It's manufactured with VTC’s 
proprietary one-micron CMOS 
standard cell process, providing 

gate speeds to 400ps and a clock 

speed of 64MHz. 

The VICO68 is available in a low- 
cost, 144-pin, plastic pin grid array (PGA) 
package. A military version of the chip will 
also be available soon. Plus more ICs from VTC 
for a “total VME solution.” 

So, take the horror out of VME board compat- 
ibility once and for all. Call for complete infor- 
mation on the VICO68 VMEbus Interface 
Controller today. 

VTC Incorporated, 2401 East 86th Street, 
Bloomington, MN 55425 USA. Fax 612/851- 
0199. Telex 857113. (In Minnesota, call 612/ 
851-5200.) 


CALL 1-800-VTC-CMOS 


Because IBM PCs use only Intel Ps, some 
of the MCA specs reflect the peculiarities 
of these parts. 


assert its interrupt signals, W/REQx, on a character- 
received or transmit-buffer-empty condition. These 
signals go to either the DMA-interface block’s 
BRSTREQ (burst transfer) or BUSREQ (nonburst 
transfer) inputs and result in the DMA-interface block 
asserting the MCA-bus signal — PREEMPT. 

The board’s wait-state generator must insert wait 
states in two cases. First, although timing for the se- 
rial-communications controller’s interrupt assertion is 
not critical, timing for the removal of the request 7s. 
To properly terminate the cycle, —BURST must be 
inactive 35 nsec before —CMD rises. Therefore, to 
guarantee correct burst operation, the strobe’s width, 
and therefore — CMD’s active width, must be 360 nsec. 
To avoid DMA overruns (erroneous extra transfers), 
wait states must extend the DMA transfer cycle. 

Second, the serial-communications controller re- 
quires an overall width for RD or WR of 250 nsec. 
Because the default MCA cycle allows only a 90-nsec 
—CMD width, a wait-state generator must extend 
these cycles. 

The timing source for the wait-state generator (Fig 
7), which is the OSC signal from the MCA bus, has a 
period of about 70 nsec. The wait-state generator pulls 
CDCHRDY, a wait-state request signal, on the MCA 
bus inactive low for the number of OSC clock edges 
set by a value written into a POS register. The number 
of wait states can vary from 0 to 6. The actual wait- 
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Fig 8—This asynchronous state machine determines whether the 
add-in board captures the bus for a DMA transfer. 
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state generator consists of a loadable down-counter. 
The counter automatically reloads each time it reaches 
zero. While it is counting down, the counter holds 
CDCHRDY low. 

The 32k-word static RAM on the multifunction card 
comprises two 32k x 8-bit CMOS SRAM devices: 100- 
nsec cycle-time 62256LP-10s. The memories’ output de- 
lay from the occurrence of OE to the appearance of 
valid data is 50 nsec. The chips’ specification for mini- 
mum write-enable strobe width (WE) is 75 nsec, with 
a 40-nsec data-setup time from the WE’s trailing edge. 
On the other hand, the MCA guarantees an 85-nsec 
setup time for addresses before the occurrence of 
—CMD. A 5-nsee delay through the 74AS8378s still 
leaves more than 80 nsec of address-to-MEMRD or 
-MEMWR setup time for the SRAM devices. Even 
assuming a minimum strobe width of 90 nsec (the mini- 
mum —CMD width for the MCA), this timing allows 
170 nsec of total address-access time for the SRAMs. 

Of course, the 30-nsec chip-select decoding delay in 
the MCA-interface block reduces the total chip-select 
access time for the SRAMs themselves to 140 nsec. 
Because the output-enable delay of the SRAMs is 50 
nsec—even with a 9-nsec delay through the 74AS245 
transceivers—data is valid on the bus in time to meet 
the MCA’s 60-nsec maximum-delay specification for 
read data. 

The SRAMs require data to be valid for 40 nsec, 
overlapping WE, to guarantee correct writing to the 
selected locations. The MCA specifies 0 nsec of write- 
data setup before the leading edge of —CMD as well 
aS a minimum 90-nsee —CMD width. This timing re- 
sults in 80 nsec of overlap—more than adequate even 
with the 9-nsec buffer delay. 


Design tips 

When designing the previous example, we discov- 
ered additional unpublished characteristics of the 
MCA. The following design guidelines summarize ex- 
perience obtained during extensive debug work with 
several MCA-based machines and designs. These tips 
ean help when you begin your own MCA add-in card 
design: 7 

1. ADF's (adapter description files)— You must follow 
IBM’s syntax rules strictly because the system’s error 
messages, which it generates during configuration, are 
terse and do not point specifically to syntax-rule viola- 
tions. For example, if you omit the “Help” field in a 
NamedItem structure, the BIOS flags a seemingly un- 
related divide-overflow exception error. The ADF syn- 
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When you design adapter cards, you must 
keep in mind that the mother board already 
uses certain I/O and memory addresses. 


tax is not case sensitive. 

The following notation refers to the POS registers 
in the ADF: 

@ POS[0] is the POS register located at I/O address 

0102uEx 

@ POS[1] is the POS register located at I/O address 
0103yRx 

@ POS[2] is the POS register located at I/O address 
0104 yn | 

@ POS[3] is the POS register located at I/O address 
0105ypx. 

IBM reserves bit 0 in POS[0] and bit 7 in POS[3] for 
eard enable and —CHCK (channel check) functions; 
therefore, you must not write to them. You must spec- 
ify the letter “X” in these bit positions in the ADF 
when specifying configuration data for POS registers 
0 and 3 to avoid writing to those two bits. 

2. The POST (power-on self test) in the Model 50 
PS/2 writes a “0” to the —CHCK bit (POS[3], bit 7) 
even if the ADF specifies an “X” for that bit. This 
erroneous write could be a potential problem if an 
adapter implements —CHCK. You must, in this case, 
specify this bit as a “1” in your ADF for correct opera- 
tion. 

3. The following inconsistencies with setup (—CD 
SETUP (n)) cycles occur on the Model 50 PS/2: 

e The length of the —CD SETUP (n) cycles varies 
for POS register read/write operations to the dif- 
ferent POS registers. 

@ —CD SETUP (n) can become valid during a pre- 
ceding bus cycle. A flow-through latch —CD 
SETUP (n) enabled by —CMD ensures that — CD 
SETUP (n) is recognized only between bus cycles 
when —CMD is high. 

4. When you design adapter cards, you must keep 
in mind that the mother board already uses certain I/O 
and memory addresses. The technical-reference manu- 
als for each PS/2 model detail these “reserved” ad- 
dresses. These addresses can differ from model to 
model. I/O and memory space for an adapter designed 
on the basis of system I/O and memory maps for Models 
50 and 60 need to be checked against those for Models 
70 and 80. For example, in the system board I/O ad- 
dress map, I/O addresses 00EOypx and 00Elyry, which 
do not appear on the Model 50 and 60 address maps, 
are reserved in Models 70 and 80. A potential bus- 
contention problem exists if your adapter uses these 
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I/O addresses. 

5. Status signals —S0O and —S1 become valid on the 
Model 50 at a different time than on Models 70 and 
80. The time from status valid until — ADL goes active 
low is 12 nsec. IBM documentation shows no maximum 
specification for this interval. Observations of this tim- 
ing parameter for the different systems are 

@ Model 50—40 to 50 nsec 

@ Model 70—60 to 70 nsec 

@ Model 80—60 to 70 nsec. 

These measurements were made with a logic analyzer 
having a 10-nsec resolution. 

These variations can directly affect any board-level 
timing, especially asynchronous timing, generated 
from a decode of valid —S0O and —S1 signals. 

6. Master mode operation—Any controller respond- 
ing to a slave request must allow 30 nsec before sam- 
pling —CD DS16, —CD DS 32, —CD SFDBK, or CD 
CHRDY if it places an address on the bus within 30 
nsec after ARB/—GNT goes low. This 30-nsec interval 
allows the slave adapter time to generate an internal 
acknowledge that it has been selected—the DMA-in- 
terface block asserts BUSGNT in this case. —CMD 
can occur a minimum of 115 nsec after the master gives 
the address to the MCA bus. 

7. The matched-memory cycle is a special type of 
32-bit transfer available on some 80386 PS/2 machines. 
The matched-memory cycle’s primary use is to expand 
the system RAM via the MCA bus. These cycles allow 
a fast transfer between the 80386 and MCA memory, 
which takes only three 16-MHz clocks (187 nsec) vs the 
normal four clocks (250 nsec). This increase in speed 
lets the 80386 run with one wait state instead of two. 
Matched-memory cycles do not appear to be consistent 
between the various PS/2 models. The 16-MHz Model 
80 can execute matched-memory cycles; the 20-MHz 
Models 70 and 80 ignore them. Bus masters cannot run 
matched-memory cycles. EIN 
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GET ON YETIS TRACK 


The mountain man may be out of reach but we are here to serve your 
demands. 

Yeti’s printed circuit boards have taken up the challenges of this fast 
changing world of electronics and OEM equipment since 1984. 
Accuracy is garanteed by our fully automated program controlled 
production line. Strict quality controls have minimized defection rates. 
Continuous schooling enables Yeti employees to be up to the latest 
technical innovations and standards in OEM products. Our 
mass-production capacities are increasing. 

Just snooping for reliable suppliers you should contact us. Yeti is at 
your disposal. 


YETI ELECTRONICS CO., LTD. 
106, KAI LUNG STREET, JIA DONG TSUEN, 
BA DER SHIANG, TAOYUAN TAIWAN. R.O.C. 
TEL: 886-3-3699121-6 FAX: 886-3-3698362 
P.O. BOX: 362, CHUNG-LI, TAIWAN. R.O.C. 
CONTACT PEOPLE: 

C.K. CHEN-PRESIDENT 

JACK HUANG - SUPERVISOR 
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Please send me the new 
MOLON product portfolio 


in the following categories 


i 


_] D/C Motors & Gearmotors e 


| Shaded Pole & Permanent Split 
Capacitor Motors & Gearmotors 


L] Synchronous/Stepper Motors & 
Gearmotors 


|] Heavy-Duty Reversible Induction Wound Motors & 
Gearmotors 


Name 
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a Company 
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& MOLON Motor & Coil Corporation, 3737 Industrial Avenue, 
Rolling Meadows, Illinois 60008, Phone: (708) 259-3750 


Fax: (708) 259-5491, 1-800-52MOTOR 
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With the industry’s largest inventory of plenum 
cable from Manhattan. 


Let’s clear the air. Manhattan has over 600 products in the plenum cable line in 
stock at our 12 regional sales and distribution centers nationwide. So you can 
breathe easy. 


And that’s not all. Manhattan offers the largest, most diversified inventory of all 
wire, cable and connector products in the industry. Our plenum cable products meet 
NEC* Code Articles 725, 760 and 800. We also supply products for the IBM" 
cabling system, Ethernet;" Wang" and DEC” networking systems. Manhattan’s 
plenum cable products feature DuPont’s FEP Teflon’" Pennwalt’s Flex 2800" and 
other fluorocopolymer insulation and jacketing compounds. 


It’s not hard to see why the industry is all fired up about Manhattan. For over 60 
years Manhattan products have been available through authorized distributors. 
Today, Manhattan has the hottest inventory of plenum cable available. Contact your 
local Manhattan distributor for our new Full Line Catalog 120, or call Manhattan 
toll free at 1-800-228-MECC. 


And breathe easy. 


*NEC is a registered trademark of the National Fire Protection Association, Inc. IBM is a trademark of International Business Machines. 
Wang is a trademark of Wang Laboratories. DEC is a trademark of Digital Equipment Corporation. FEP Teflon is a trademark of El. 
DuPont Company. Flex 2800 is a trademark of Pennwalt Corporation. Ethernet is a trademark of the Xerox Corporation. 
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Manhatta 


ELECTRIC CABLE CORPORATION 


Station Plaza, Rye, New York, 10580 
Toll Free: 1-800-228-MECC 
FAX: 914-967-1616 
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BUSSMANN SOLID MATRIX ELECTRONIC FUSES 


New Bussmann solid-matrix fuses are a departure from con- 
ventional fuse design. Their solid-matrix fuse element has 
no surrounding air space, resulting in unique performance 
for electronic applications. In fact they extend the possibilities 
of design, previously inhibited by limited fuse performance. 
= Both Bussmann PC-Tron® and SMD Tron® (surface mount) 
fuses are distinguished by their excellent current limiting 
capability. Solid matrix construction rapidly extinguishes 
the arc and limits peak current in a predictable and repeat- 
able manner when a fault occurs. Not only equipment but 
also circuit-board components are protected. Both fuses 
provide for automatic insertion and are completely sealed 
to withstand rigorous board washing. = And for designs 


ZJ BUSSMANN 


COOPER 
INDUSTRIES 
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ARE READY FOR THE 21ST CENTURY. 


locked into the conventional, sub-miniature fuse footprint, 
Bussmann offers Microtron®— honest, reliable performance 


in a familiar package. To obtain samples and literature on 
PC-Tron and Microtron and advanced information on the 
SMD Tron, call your Bussmann Sales Engineer or contact 
Bussmann directly. Bussmann Division, Cooper Industries, 
Box 14460, St. Louis, MO 63178, 314-394-BUSS. 


TOUGH D-C APPLICATIONS? 
GIVE US A CALL. 


The Fine Cultured SMD 


ISDN has revolu- 
tionized global com- 
munications. By ena- 
bling transmission of digit 
information signals, we now 
enjoy benefits from G4 fac- 
similes to video telephones 
and high-speed personal 
computer communications. 

Matching exchange and 
terminal equipment with 
intermediate circuits requires 
transformers capable of 
transmitting pulse signals 
with start-up and transient 
response characteristics. 

To keep up with state-of- 
the-art miniaturization, 


TOKIN TECHNOLOGY UPDATE 


E 
Fay ed 


transformers. All part 
of our never-ending 
search for the best mate- 
rials, most innovative designs 
nd the ideal magnetic circuit. 
_ TOKIN. The cutting edge 
_ in transformer technology. 
Call us now. 


Features 

@ Thin, compact configurations are 
ideal for high-density mounting 

@ Flawless magnetic circuit designs 
offer high-inductance 
characteristics 

@ SMD discrete combined-use multi- 
terminal structure 


the DC-DC 


converters and 
AC-DC isolation 
chokes that support | 
communications equipment — 
must provide not only 
improved performance, but 
also thinner, more compact 
configurations. On the lead- 
ing edge of technological 
breakthroughs, TOKIN has 
developed an extensive line 

of surface mount trans- 
formers, for applications from 


-DC-DC converters to 
pulse transformers. 

But we don’t stop there. 
TOKIN SMDs (Surface 
Mount Devices) can be 
designed for a vast range of 
functions and purposes, from 
high density mountings, to 
low height installations, 
DC-DC converters and pulse 


2 


Applications 

@ DC-DC converters, pulse trans- 
formers, various ISDN response 
equipment and communications 
equipment 


Shapes and Dimensions 


cat 
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Tokin Electronics (H.K.) Ltd. 


Room 806 Austin Tower, 22-26A Austin Avenue, 
Tsimshatsui, Kowloon, Hong Kon 

Phone: (3) 679157~9 Fax: (3) 7395950 
Taiwan Liaison Office 

7/F-2, No.200, Sec.3, Hsin-Yi Road, Taipei 
Phone: (02) 7059310~1 Fax: (02) 7015650 


Munchen Liaison Office 


Elisabethstrafe 21, 8000 Minchen 40, Bundesrepublik Deutschland 
Phone: (089) 271 75 22 Fax: (089) 271 75 67 
Telex: 5 24 537 tokind 


You can reach our agents by phone: Denmark (03) 63 3830; France (1) 45- 34- 7935; Italy (0331) 67- 8058; Spain 729- 1155; Switzerland (01) 830-3161 
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Tokin Corporation 


Hazama Bldg., 5-8, Kita-Aoyama 2-chome, Minato-ku, Tokyo 107, Japan 
Phone: 03-402-6166 Fax: 03-497-9756 Telex: 02422695 TOKIN J 


Tokin America Inc. 


155 Nicholson Lane, San Jose, California 95134, U.S.A. 
Phone: 408-432-8020 Fax: 408-434-0375 

Chicago Branch 

9935 Capitol Drive, Wheeling, Illinois 60090, U.S.A. 
Phone: 312-215-8802 Fax: 312-215-8804 


Getting — 

Samtec | 
connecto 
isaSs 
fast as... 


Samples, catalogs and answers in | day. 
No delays with Samtec! 


Samples are shipped by air within one day of request. 
Samtec associates quickly answer any pricing, delivery 
or technical questions within 24 hours. 


In-Stock headers and sockets shipped 
within 2 days. 

Or we pay the freight! 

Samtec distributors stock a variety of commonly 
specified headers, SIP, DIP and PGA sockets in large 
quantities. They will ship up to 500 of any connector 


in our current In-Stock Catalog within 2 days of your 
order, or you don’t pay the freight. 


Connectors shipped within 3 days. 
Or you get them free! 


If your order for up to 500 connectors from our 

current In-Stock Catalog isn’t shipped within three 
days, you get them free.* Your account will be 
credited for the full amount of the connectors, 
plus freight costs! 


Anybody can promise service... 


Samtec guarantees it! 


Don’t delay. Call Samtec today for our new 
In-Stock Catalog and the name of your local 
1-2-3 Stocking Distributor. 


*Subject to approved credit. Guarantees apply to full 
work days from receipt of order; weekends and holidays 
excluded. Products shown in the In-Stock catalog may 
vary by market and are subject to change. 


New Albany, Indiana USA + Sacramento, California USA - Cumbernauld, Scotland UK « Singapore 
SAMTEC, INC. « P.O. Box 1147 * 810 Progress Boulevard » New Albany, IN 47150 USA « Tel 812-944-6733 + Fax 812-948-5047 * Twx 810-540-4095 + TIx 333-918 
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_ FOR RUGGED, RELIABLE POWER... 


THE EXPERTS IN 
SWITCHING POWER SUPPLIES 


Summit Power Supplies offer a wide range of output 
configurations, a maximum of standard features, and are 
tailorable to special requirements. Custom packaging 
available. 


Umm) @POWER SUPPLIES FROM 
BASLER'S ELECTRONIC PRODUCT GROUP Be ae 


Basler Electric 


Box 269, Route 143 - Highland, IL 62249 - 618-654-2341 - Fax: 618-654-2351 
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Message 


Design Feature 


protocol 


unloads VMEbus 
processors 


Integrating VMEbus boards made by dif- 
ferent manufacturers can be a daunting 
task. To lighten the burden, manufacturers 
and systems engineers should adopt a simple, 
uniform way to exchange information be- 
tween VMEbus boards. The MPP (mes- 
sage-passing protocol) 1s one such method. 


J H Brand and L de Graaf, Compcontrol BV 


The MPP (message-passing protocol) standardizes the 
exchange of messages between transmitting boards 
and receiving boards in VMEbus systems. The MPP 
can reduce the load on transmitting boards, such as 
CPU boards, because the receiving boards (intelligent 
peripheral controllers in VMEbus systems) perform 
all the overhead in data transfers—including arbitra- 
tion in multiprocessing systems. 

The basic structure of the protocol is a simple, linked- 
list queue (Fig 1). A transmitting processor enters a 
message in a receiving board’s queue by finding the 
end of the queue and adding pointers to its message. 
The receiving board finds messages by following the 
linked list of message pointers. 

The transmitting board stores its messages either 
in RAM or on a disk in the system until the receiving 
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board is ready to receive the message. Theoretically, 
any number of processors can gain access to a given 
receiving board; the receiving board decides when and 
in what order it will execute the pending commands. 
The number of messages that a transmitting board can 
queue up depends only on the amount of memory or 
disk space that it has available to hold messages. 

The transmitting and receiving boards communicate 
by using unspecified software constructs such as inter- 
rupts or mailboxes. The MPP leaves you free to allo- 
cate priorities, and it allows a receiving board to give 
time-out signals to a transmitting board if a message 
isn’t handled within a set period. 


An added feature 


One particularly attractive feature of the MPP is its 
ability to teach commands to receiving boards. For- 
mally defined, a protocol is a state machine that effects 
message transfers. The state machine must be com- 
pletely separate from and unaffected by the contents 
of the messages it handles. Therefore, the message can 
be anything from mere data to a complete, executable 
program. You can install a new receiving board in an 
MPP-equipped VMEbus system by using only one com- 
mand in software: “learn new command.” If you prefer, 
you can load application-specific software into a receiv- 
ing board as the need arises. 

The MPP is relatively hardware independent, and 
its hardware requirements are minimal. Each transmit- 
ting board needs a few bytes of RAM to store address 
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The number of messages that a transmit- 
ting board can queue up depends only on 
the amount of memory or disk space that 
it has available. 


pointers; the receiving boards need enough RAM to 
store a minimum of one message at a time. Both types 
of boards should have dual-access RAM, to allow access 
across the VMEbus in addition to local, onboard access. 
Moreover, a DMA controller on each of the receiving 
boards helps large multiprocessing systems to increase 
the efficiency of the VMEbus traffic. 

The MPP makes few demands on local memory; it 
needs only four long words to set up the initial queue, 
plus an overhead of about 15 long words for each mes- 
sage as it’s added to the queue. The message itself can 
be any length. You can standardize the software for 
the transmitting boards, because each transmitting 
board gains access to a recelving board’s message 
queue in the same manner. 

Each message in a queue has a fixed-size header 
that holds information about the message. The follow- 
ing are examples of such information and the actions 
on that information: 


@ A command block tells the receiving board what 
to do. 

@ Once it has handled the message, the receiving 
board should use the message’s interrupt-priority 
level when responding to the transmitting board. 

@ ‘The interrupt vector is the address of the sending 
processor’s interrupt routine, or the address of 
the mailbox to which the receiving board must 
reply when it has handled the message. 

@ A data block and a status block, including error 
messages, inform the receiving board what action 
to take if it cannot act on the message. 


Message queue is different for each board 


Each receiving board has its own queue of messages. 
At the risk of some confusion, you should note that a 
receiving board can also initiate a message transfer if 
the receiving board is intelligent and has enough on- 
board RAM to store a message. When a receiving 


PHERAL AL CONTROLER : 


Fig 1—The message-passing protocol 
(MPP) uses a queue of linked message point- 
ers distributed around a VMEbus system to 
inform a receiving board of pending mes- 
sages. The example addresses shown are ar- 
bitrary and are included only for clarity. 
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board switches roles and transmits a message, it enters 
a message in the relevant receiving board’s queue just 
like any other transmitting board. 

Returning to Fig 1, you can see that the bulk of a 
receiving board’s message queue is distributed around 
the transmitting boards in a system. The receiving 
board maintains only pointers to the head and tail of 
the queue and pointers to the first queued message. 
The transmitting boards hold the pointers to all other 
messages in the queue. Each entry in the queue con- 
sists of two long words; the first gives the address of 
the next queue entry (the next-message pointer), and 
the second gives the address of the current message 
(the contents pointer). 

A next-message pointer of 0 and a contents pointer 
of —1 signal the last entry in the queue (the “null” 
message). These pointer contents are arbitrary, inac- 
cessible numbers that indicate that no associated mes- 
sage exists. At system initialization (Fig 2), the queue- 
head pointer and the queue-tail pointer are the only 
two entries in the queue, and both point to the same 
null message. 

The receiving processor’s local memory contains two 
long-word locations, which store the queue-head 
pointer and the queue-tail pointer; the queue-head 
pointer holds the address of the head of the queue (also 
held on the receiving board), while the queue-tail 
pointer holds the address of the queue tail (held on the 
last of the transmitting boards in the queue). 


If you want to send messages 


Fig 3 shows the procedure that a transmitting board 
uses to initiate communication by adding a message 


Fig 2—At system initialization and when the queue is empty, the 
queue-head pointer and the queue-tail pointer on the receiving board 
point to the same address—to a null entry—showing that no mes- 
sages are pending. 


to a receiving board’s queue. The transmitting board 
first concocts the message in its own local RAM or on 
disk, and then it copies the existing “null” message 
into its own RAM (address 11,000, x for the arbitrary 
example in Fig 3). It then alters the old “null” message 
to point to message 1 (address 10,000y¢x) and the next 
queue entry (address 11,000ygx). This queuing action 
can generate a local interrupt to inform the receiving 
board that a transmitting board has updated the receiv- 
ing board’s queue, thus obviating the receiving board’s 
polling of its own queue. 

Each transmitting board repeats this procedure for 
each message it wants to send (Fig 4), thus creating 
a linked list. Adding another message to the queue in 
Fig 4 would, in fact, produce the situation in Fig 1. 


| PERIPHERAL CONTROLLER 


 QUEUE-HEAD 
|” POINTER 


eS 


Fig 3—The first transmitting board to 
queue a message copies the receiving board’s 
null message into its next-message pointer. 
Then the transmitting board loads the ad- 
dresses of its message and next-message 
pointer into the receiving board’s next- 
message pointer and queue-tail pointer. 
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NEXT-MESSAGE 
POINTER _ 
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QUEUE-HEAD 
POINTER 


QUEUE-TAIL 
POINTER 


Fig 4—Subsequent transmitting boards 
that wish to transmit a message to the receiv- 
ing board examine the receiving board’s 
queue-tail pointer to find the end of the 
queue. They insert their message in the queue 
by repeating the action outlined in Fig 3. 


The procedure allows a transmitting board to transmit 
a message without having to wait for the receiving 
board to first act on a previously sent message. The 
transmitting board has two ways of ensuring that only 
one transmitting board can update the message queue 
at a time: it can either hold on to the VMEbus while 
it is updating the message queue (which takes only 
four VMEbus cycles), or it can set a semaphore that 
prevents other transmitting boards from getting access 
to the queue-tail pointer. 

To receive a message, a receiving board must remove 
the message from the queue. Removing a message 
from the linked-list queue is as simple as queuing one 
up. As you can see in Fig 4, the receiving board obtains 
the address of the first message (10,000y,x) from its 
contents pointer, transfers the message to its own local 
memory, and acts on it. 

After the receiving board processes the message, it 
updates its next-message pointer and contents pointer 
(currently holding 11,000g¢x and 10,000yq¢x) to their 
new values (25,000uex and 20,000yRx). The receiving 
board then signals the transmitting board that its mes- 
sage has been acted on and that a return message—if 
required—has been stored. The transmitting board’s 
next-message pointer and contents pointer then get 
set to 0, showing that the message buffer (together 
with the associated next-message pointer and contents 
pointer) is free for reuse. 

The simplicity of this protocol confers several advan- 
tages. For example, checking for the cause of a system 
lockup is a relatively simple matter. Such lockups are 
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NEXT-MESSAGE 


POINTER 


TRANSMITTING BOARD 1 


MESSAGE 1 


NEXT-MESSAGE POINTER 
0 
25,000 


menremun Pee onee 


11,000 


CONTENTS POINTER 


TRANSMITTING BOARD 2 


MESSAGE 2 


NEXT-MESSAGE POINTER 


25,000 oe 


CONTENTS POINTER 


endemic to multiprocessing systems. A system can stall 
because two programs are locked in a “fatal embrace,” 
each suspended and waiting for the other to answer a 
message. In an MPP-equipped system, when a lockup 
occurs, the queue holds a complete chain of messages 
in its linked list, and a quick study indicates the offend- 
ing programs. The MPP system is also easy to expand; 
a new transmitting board needs only a copy of the 
protocol and the address of the queue-tail pointer on 
each receiving board with which it must communicate. 
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Now it’s easier than ever to do 
your switch mode power supply 
shopping by going to Advance. 
Advance now offers two new quality 
lines of open frame and enclosed 
switching power supplies from 
Farnell Instruments in addition to 
the already-broad Advance line. 

The “N” Range open-frame units 
include models from 50 to 500 
watts, provide one to five outputs, 
meet international standards, 
incorporate the latest advances in 
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power supply technologies, and are 
competitively priced. 

The “G” Range enclosed, 
convection-cooled units include 
models from 60 to 600 watts in a 
wide choice of voltage and current 
outputs. They are compact, high- 
efficiency units designed to meet 
strict RFI standards. 

When you need a precise 
dependable switching power supply 
up to 1500 watts for a well-designed 
instrument, computer or control, 
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downtown! 


, NEW Farnell Switching Power Supplies from Advance. 


call your Advance representative or 
call 1-216-349-0755 and take 
advantage of our one-stop shopping. 
FAX 1-216-349-0142. 


Advance Power Supplies 
32111 Aurora Road 
Solon, OH 44139 
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POWER SUPPLIES 
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We know how you feel—seems like 
every project has a short fuse. 


That’s why you'll find our extensive 
off-the-shelf line of switches and relays 
worth looking into. We stand ready to 


deliver what you need, cpa you need it. 


Contoured 
corners and 
matte finishes 
for a stylish 
European 
look. 


And if you need a totally new switch 
or relay, we also stand ready to design 
it. Unlike many vendors, we’ve main- 
tained a tradition of strong service with 
a staff of qualified design engineers. 


Which means you can discuss your 
design problems with people who talk 


IS critical, 
Call us. 


Because project 
turnaround time 


your language. Who know how impor- Full range 
tant your deadlines are. of types 
You can also count on Eaton to con- and styles, ' q 
tinue bringing you innovative designs. with domestic 


For example, the new European-style 
rockers, pushbuttons and indicators 
shown here offer extensive European 
specification approvals at. practical 
prices to help you stay on budget. 


& international 
approvals. 


Or, contact Eaton Corporation, 
Aerospace & Commercial Controls 
Division, 4201 N. 27th St., Milwaukee, 
WI 53216. Call 414/449-7487. Fax 
(414) 449-6221. 


Convenient ~~ 
front panel 


snap-in VISIT US AT WESCON SHOW BOOTH #1738 
mounting and CIRCLE NO 186 
= nerospace & 
: Commercial Controls 


So if you see nothing but time bombs 
when you look at your watch, call your 
Eaton representative. We'll do our part 
to help defuse those troubles. 


E:TeN 


_ Bao . Teron bent See 
“fact in mind when designing © 
its 4mm sealed Model — 
3314 trimmer. From ~ 
placement to soldering — 
to cleaning, this rugged 
single-turn trimme 
is compatible with 
all popular surface’ 
mount manufacturing 
processes. 
Applications versatility aio 
describes the Model 3314. It’s ideal 
for oscilloscopes, power supplies, 
signal generators, satellites, computers, 
cellular phones, pagers, video cameras, 
radar detectors, robotics and more. 
The Model 3314 delivers perfor- 
mance too. This trimmer’s hoe-tipped multi-wire wiper reduces contact resistance 
variation and noise. Temperature coefficient is superior, thanks to a stable 
thick film cermet element. Its silicone rubber O-ring creates a permanent 7 
seal with very low backlash. 
For applications that require surface mount assembly, plan 
for the worst by specifying the best... the Bourns Model 
3314 trimmer. 7 


THERE’S STILL NO EQUIVALENT 


Bourns, Inc., 1200 Columbia Avenue, Riverside, California 92507; 
(714) 781-5500; European Headquarters: Zugerstrasse 74, 6340 Baar, 
Switzerland: 042-333333; Benelux: 070-874400; France: 01-40033604; 
Germany: 0711-22930; Ireland: 021-357001; United Kingdom: 
0276-692392: Asia Pacific Headquarters: 1401 Citicorp Centre, oe 
14th Floor, 18 Whitfield Road, Hong Kong: (852) 5-702171; 
Singapore: (65) 339-3331; Korea: (82) 556-3619; 
Japan Headquarters: 2nd Floor, Time 24 Building, ed 
#35 Tansu-cho, Shinijukuku, Tokyo, 162, 
Japan: (03) 260-1411 a 
Pos 
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It You Think Wescon Is A Component Show 


Your 


ey wae 8 
yee er ye ee ee ee ! 
rivrrbke! . 

! 


k 
a ih 


Wescon has been known as With technical sessions From OrCAD, P-CAD CAD 
THE show for electronic exploring JTAG/IEEE Serial Software, Data I/O, FutureNet, 
components for over 30 years. | Protocols Reduce the Design Omation, Douglas Electronics, 
The newest and the best of Cycle and Improve Testability, | Applied Microsystems, Racal 
proven semiconductors, Manufacturing & Flexibility Redac. 
power sources, connectors, and Automatic Control, CIM in 
microwave/RF devices and Semiconductor Manufacturing, And sessions on Using Com- 
more. and Test and Measurement puter Aided Engineering to 
Application Software for the Verify Designs, VHDL and 
~ But Wescon also features an Personal Computer. CAD for Microwave Circuits. 


impressive array of test, in- 
spection and measurement And Wescon has adynamic Plan now to visit ALL of 


products. selection of design automa- 
tion tools. Wescon?) @) 


From the top names in the 


business. The best in system design, 

schematic capture, circuit Nov. 14-16, 1989 
Names like Tektronix, analysis, printed circuit Civic Auditorium/Brooks Hall, 
Yokogawa, Gould, GenRad, assembly, design, reliability Moscone Convention Center 
Nicolet, Kikusui, LeCroy analysis and test San Francisco, Calif. 
Research. programming. 


For a Preview Program and FREE registration, call 213/772-2965. 


Site of the OrCAD/ ECN Design ’89 International Design Awards 


Sponsored By: San Francisco Bay Area Council and Los Angeles Council, IEEE Northern and Southern California Chapters , ERA €[p 
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Dual or single, 
our UARTs improve your system’s performance. 


You need every extra ounce of Modem Hand-Shaking Call Toll Free 

performance and reliability you An internal programmable baud 800 9 79 2266 
can get to make your system the rate generator lets you select oe A As 

best. We've got the UARTs to do transmit and receive clock rates l : 

just that. from 50 Hz to 56 kHz. And do it The Enhancement IC Specialists 
Pacesetting Speed for each channel independently. 


You'll get the full 20 MHz speed out 24-Hour Samples 
of our UARTs. And, the LD1107 and We mean business. We'll turn your 


LD1108 both work with Centronics sample requests around within 24 
and IBM PS/2 printer ports. hours. And the call’s on us. 
550 E. Brokaw Road 
feet : San Jose, CA 95161-9048 
oo. a ae of Tel: 408-441-1615 
International Business Machines Corp. Fax: 408-954-0727 
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ae ead 
Technology 
800-637-5545 


Rugged. Low Power. RS232 Space Saver. 


Linear’s 1180/81 product using 


Power Drivers a 
Supply Fault Tolerant Charge Pump O.1y F Caps and RS232 family: 
PartType Drivers Receivers Required Shutdown to =25V Cap Size Req'd. 
LT1030 4 0 +12V * Save board space 
LT1032 4 0 +12V * Save Cap costs 
sree - : : ie 2 a * Guarantee no latchup 
LT1080 2 2 +5y * Sustain =25V faults without 
LT1081 2 2 +5V disrupting supplies 
eae 3 2 * Consume power comparable to 
LT1131 5 4 +5V CMOS 
LT1132 5 3 +5V 
LT1133 3 5 +5V * 1A supply current in shutdown 
LT1134 4 4 +5V bg Up to 100k baud 
171135 5 3 +5V, +12V : : . 
vias : : Ly Start at $2.95 in 100 piece 
111137 3 5 +5V quantities 
LT1138 5 3 +5V 
a : : ue For a copy of our RS232 hand- 
(1449 3 6 +5V +12V book, contact Linear Technology, 
LT1180 2 2 +5V 1630 McCarthy Blvd., Milpitas, 
= - - — CA 95035. Or Call 800-637-5545. 
TECHNOLOGY 
TOUGH PRODUCTS 
FOR TOUGH APPLICATIONS. 
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DESIGN IDEAS 


EDITED BY ANNE WATSON SWAGER 


Multiple technologies produce fast clock 


Michael A Wyatt 
SSAvD Honeywell Inc, Clearwater, FL 


By combining SAW, GaAs, and high-speed bipolar de- 
vices, you can achieve an ECL-compatible clock oscilla- 
tor (Fig 1). The heart of the circuit is the SAW-stabi- 
lized network that surrounds Q,, the DXL2401 GaAs 
FET from Gould Dexcel Div (Santa Clara, CA). The 
1148 SAW oscillator from RF Monolithics (Dallas, TX) 
has 180° of phase shift at resonance and couples the 
energy from Q,’s drain to its gate. L, and C, tune Q,’s 
drain to 1143 MHz; L, and C, tune Q,’s gate to 1143 
MHz. These networks also maintain the proper phase 
relationship for oscillation at 1148 MHz. The frequency 
of oscillation and temperature drifts are strictly deter- 
mined by the SAW characteristics. High-quality SAW 
devices typically have Qs in the neighborhood of 6000 


0.25 TO 0.75 pF 


Qy 
DXL2501 


and frequency-drift rates as low as 1 ppm/°C. 

An ultrahigh-speed, bipolar, ECL-compatible deci- 
sion IC, the Sony CBX1107Q, functions as a compara- 
tor and ECL-level translator. C, couples Q,’s output 
to the CBX1107Q’s noninverting data input. R, acts 


as a load resistor and supplies bias voltage to pin 1 of 


the decision IC. The inverting data input of the 
CBX1107Q is directly connected to the bias voltage, 
Vzp, Which configures the IC as a high-speed analog 
comparator with input levels around Vz,. Re, R3, and 
the —2V supply provide the proper termination and 
voltage level for ECL-compatible logic from the 
CBX1107Q’s data outputs. EDN 
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CBX1107Q 


O CLOCK OUT | 
OQ CLOCK OUT 


Fig I—By combining SAW, GaAs, and ECL devices, this circuit implements a fast, stable oscillator. 
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Two ICs implement digital noise filter 


James W Harrigfeld 
Harmonic Research Inc, Paramus, NJ 


A simple digital noise filter (Fig 1) requires two ICs 
that can be found in most of the standard logic families. 
IC,,, a 4-bit, serial-in parallel-out shift register, sam- 


ples the input signal at a rate set by the clock fre- 


quency, f,, and stores the four most recent samples. 
IC,, a four-bit comparator, monitors all these samples 
and latches the input signal into IC, only if the current 
input and last four samples all match. Signals, glitches, 
or noise with periods less than 3x1/f,. won’t pass 
through to the output latch. To obtain the least amount 
of delay, set the frequency of this circuit’s clock as 
high as possible, but make sure that the frequency is 
low enough to catch wide glitches. Set the clock period 
to about the same width as the biggest glitch you 
expect. DIN 
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74HC4015 


Fig 1—This digital noise filter rejects glitches and signals that 
have a period less than three times the period of the circuit’s clock. 


Clock disabler preserves signal integrity 


Mitchell B Kary 
Analogic Corp 


In an asynchronously sampled data-acquisition system, 
the pc-board layout and high-impedance grounds can 
cause clock modulation that results in spurious tones 
and an increase in the noise floor of the converted 
signal. These problems arise because the clock noise 
is not correlated with the analog-signal and reference- 
voltage inputs. You can reduce clock modulation of the 
signal and reference inputs of a successive-approxima- 
tion A/D converter by disabling the converter’s clock 
input after signal acquisition. By disabling the clock 
after the track mode, all clock-induced noise on the 
analog and reference inputs settles prior to the input 
sampling, which occurs on the negative edge of the 
hold signal. 

Fig 1’s circuit disables the clock input of the 4201, 
4202, and 4203 16-bit sampling A/D converters (Analo- 
gic Corp, Peabody, MA) following the assertion of the 
converter’s end-of-track (EOT) signal. The circuit con- 
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figures two NAND gates, IC., and ICo,, as a reset/set 
flip-flop. Upon power-up or converter reset, C,, Ry, 
and D, differentiate the RST pulse and provide a nega- 
tive edge that resets the NAND-gate pair. When IC., 
and [Cz are in this reset state, they enable IC,, which 
provides the clock input to the converter. C., Rz, and 
D, differentiate the falling edge of the EOT signal, 
which sets the reset/set flip-flop pair. In this state, the 
logic high on the clock-enable line forces IC,’s output, 
and thus the converter’s clock input, to a logic high. 
The A/D converter remains in this “quiet” mode until 
the falling edge of the hold signal resets the flip-flop 
(Fig 2). 

This technique can result in a 2-to-1 reduction of the 
rms modulation noise and is especially valuable in hy- 
brids and in pe-board layouts where real estate is mini- 
mal or where low-impedance ground planes aren’t pos- 


sible. 
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74HC10 


USER’S 
RESET 
CIRCUIT 


Ds 


1N4148 


HOLD 


CLOCK ENABLE ADC4201 


ADC4202 
ADC4203 


D2 
CLOCK IN 1N4148 


EOT 


MASTER CLOCK © 


Fig 1—Methods to reduce noise in asynchronously sampled systems include shutting down the system clock between the track and hold 
modes, as shown in this circurt. 


MASTER CLOCK 
8 MHz 


HOLD 


eo es ce ON TR ee 


CLOCK ENABLE FINE-CHARGE MODE 


CLOCK IN 
4 MHz | | : _ eR 


Fig 2—Disabling the input clock between the falling edges of the EOT and HOLD signals reduces clock modulation and signal noise. 


EDN November 9, 1989 267 


TT eee ee 


DESIGN IDEAS 


Single cable carries bidirectional data 


Terje Kvinge 
EB-Nera, Bergen, Norway 


The circuit in Fig 1 enables bidirectional transfer of 
digital data over a single coaxial cable. Practical uses 
for the circuit include point-to-point communications 
inside computers or processors. The circuit operates 
with independent NRZ data streams as fast as 34M 
bps in each direction with cables as long as 20m. The 
DS26C32 CMOS line receiver from National Semicon- 
ductor can perform both receiver functions (IC,, and 


TABLE 1—DATA-TRANSMISSION TRUTH TABLE 


INPUTS 


LINE RECEIVER TERMINALS (V) 


OUTPUTS 


INPUTA QO 


OUTPUT B 


IC,;p and driver functions (IC,, and IC,p) because of 
its low-impedance output when used as a driver. The 
series-output resistors, R, and R,, terminate the line 
and ensure that no reflections occur. Because both driv- 
ers “see” these resistors, the line voltage theoretically 
can have three levels. But, because the trigger level 
on the receiver is set to three quarters or one quarter 
of the supply voltage, depending on the output state, 
the receivers always detect correct data (Table 1). 
The DS26C32 isn’t the ideal component for this appli- 
cation. A better choice would be a CMOS buffer that 
has a lower output impedance and less input capaci- 
tance. By using a specially designed driver/receiver, 
this circuit should be able to transmit data at 100M 
bps. If implemented in GaAs technology, the oly 
might handle data rates as high as 1G bps. =I 
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O INPUT B 


O OUTPUT A 


Fig I—By using CMOS receivers as both receivers and drivers, this circuit transfers bidirectional data over a single coaxial cable. 


SAW oscillator uses IC leads as inductors 


Steve Kenney 
Scientific Atlanta, Norcross, GA 


The SAW-oscillator design in Fig 1 eliminates the need 
for many external components by using a wideband 
amplifier that doesn’t need external bias circuitry and 
by using the leads of the amplifier as tuning inductors. 
The 0.12-in. leads of the NE5205’s EC package form 
L, and L,. These inductors provide the necessary phase 
shift for oscillation to occur at the peak of the SAW 
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resonator’s insertion loss. If you’re using a surface- 
mount D package, you can form these inductors with 
a microstrip line. The design uses the Sawtek 851500— 
a 600-MHz, 180° quartz resonator. The Q of this device 
with a 500 load is 5800. By inserting fixed values or 
a varactor diode for the capacitor Cy and by keeping 
the capacitance in the range of 4 to 14 pF, you can 
tune the output frequency to within 0.05% of 600 MHz 
without degrading the phase noise. You can also modify 
this circuit for other output frequencies by changing 
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Amplifier Arsenal 


SOKHZ—2000MHz, Low Noise 250mW output Gain Controlled trom $69.95 


SPECIFICATIONS 


Our ZFL-2000 miniature wideband amplifier hit a bulls-eye MODEL FREQUENCY GAIN, dB aes POWER NF aos : 
. : ’ MHz ty. (1- 
when we introduced it last year. Now we've added more nin) dBm(typ) dB(typ) pe 
models to offer you a competitive edge in the continuing 
battle for systems improvement — vedas a4 ie i one 
y p ZFL-500LN 01-500 24 +5 2.9 79.95 
The ZFL-2000, flat from 10 to 2000MHz, delivers +17dBm ZFL-750 0.2-750 18 +9 6.0. 74.95 
output and is priced at only $219. ZFL-1000 01-1000 17 e 60 a 
? : ZFL-1000G* 10-1000 17 + 
Poe bch hap! ae: ear a paca Ne ZFL-1000GH* 10-1200 24 +9 15.0 219.00 
pee Aine vale Seas as. ZFL-1000H 10-1000 28 +20 50 219.00 
Is low noise a critical factor: Our. ZFL-S5O0OLN and 1000LN ZFL-500HLN 10-500 19 +16 3.8 99.95 
boast a 2.9dB NF. ZFL-1000LN 01-1000 20 +3 2.9 89.95 
a D) E ZFL-1000VH 10-1000 20 +26 45 229.00 
Variable gain important? Our ZFL-1000G, flat from 10 to pia (ened 90 eee 70 319.00 


1000MH7z, delivers +3dBm output with 30dB gain control while — * 398 gain control **+15dBm below 1000MHz 
maintaining constant input/output impedance. The ZFL- 

1000GH spans 10-1200 MHz, has 30 aB gain control, and finding new ways ... 

+9dBm output. setting higher standards 


Searching for a high-quality, low-cost amplifier? Our 
ZFL-500 flat from 50KHz to 500MHz, delivers +10dBm output Mi e ni- 3 rou its 


for the unbelievable low price of only $69.95. Need to go A Division of Scientific Components Corporation 


higher in frequency? Consider the ZFL-750, from 0.2 to ne dis Greene pe caine Md RES Plate eg ay SA 
750MHz, for only $74.95. Or the $79.95 ZFL-1000, spanning = lla dieser a steppin Me car 
0.1 to 1000 MHz. One week delivery...one year guarantee. C101 REV.G 
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DESIGN IDEAS 


Design Entry Blank 


$100 Cash Award for all entries selected by editors. An 
additional $100 Cash Award for the winning design of 
each issue, determined by vote of readers. Additional 
$1500 Cash Award for annual Grand Prize Design, 
selected among biweekly winners by vote of editors. 


To: Design Ideas Editor, EDN Magazine 
Cahners Publishing Co 
275 Washington St, Newton, MA 02158 


| hereby submit my Design Ideas entry. 


Name 


Title Phone 
Company 
Division (if any) 
Street 

City 

Design Title 


State___—s Zip 


Home Address 


Social SCGUMIY: NUMBER (00 ee 
(Must accompany all Design Ideas submitted by US 
authors) 


Entry blank must accompany all entries. Design entered 
must be submitted exclusively to EDN, must not be 
patented, and must have no patent pending. Design must 
be original with author(s), must not have been previously 
published (limited-distribution house organs excepted), and 
must have been constructed and tested. 

Exclusive publishing rights remain with Cahners 
Publishing Co unless entry is returned to author or editor 
gives written permission for publication elsewhere. 

In submitting my entry, | agree to abide by the rules of 
the Design Ideas Program. 


Signed 
Date 


ISSUE WINNER 
The winning Design Idea for the August 17, 1989, issue 
is entitled “Circuit converts pulse height to width,’ sub- 
mitted by Gordon Anderson of Battelle Northwest 
(Richland, WA). 


Your vote determines this issue’s winner. All designs 
published win $100 cash. All issue winners receive an ad- 


ditional $100 and become eligible for the annual $1500 
Grand Prize. Vote now, by circling the appropriate number 
on the reader inquiry card. 


SAW RESONATOR 
SAWTEK 851500 


7 TO 20V 
20-mA MAX 
L O 


3 
33 pH 


NOTES: L,, Ls FORMED BY NE5205 LEADS APPROXIMATELY 0.15 IN. LONG. 
KEEP POWER AND GROUND LEADS AS SHORT AS POSSIBLE. 
C,—C,=CHIP CAPACITORS. 

Cs =TANTALUM CAPACITOR. 


Fig 1—By using the amplifier leads as inductors, this 600-MHz 
SAW oscillator requires fewer parts than conventional SAW designs. 


the SAW resonator. The circuit’s upper-frequency limit 
is approximately 700 MHz, because at this frequency 
the NE5205’s gain drops below the insertion loss of 
most SAW resonators. 

Fig 1’s circuit produces about 1 mW of output power 
with an SSB phase noise of —80 dBc/Hz at a 100-Hz 
offset from the carrier frequency and —110 dBc/Hz at 
a 1-kHz offset. (The unit dBe represents the decibels 
above or below the power level of the carrier fre- 
quency.) You can increase the output power, which 
degrades the phase noise, by increasing the regulator 
voltage. 

To use the oscillator in a phase-locked loop, it’s best 
to add a varactor diode in parallel with a fixed Cy. 
When the oscillator isn’t locked, you can expect a maxi- 
mum load pull of approximately +15 kHz with a 2:1 
VSWR. In other words, the oscillator’s output fre- 
quency will change by about +15 kHz with a 2:1 load 
change, including the effects contributed by any reac- 
tive load elements. To use this design with a mixer 
or other high VSWR load, you can use an additional 
NE5205 as a buffer amp. 
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4 x 350 MHz 


4—channel Portable Digital Oscilloscope 


* Long 50K Memories per Channel 
* Fastglitch, Interval, TV and Logic Triggers 


* Spectrum Analysis, Advanced Processing 
and Pulse Parameters 


* Familiar Front-panel Operation 


LeCroy's new Model 9424 is the first 4—channel digital 
oscilloscope to combine quality 8—bit Flash ADCs 
(12-bit with averaging), 350 MHz bandwiath and 50K 
acquisition memories. Independent ADCs sample re- 
petitive signals at up to 10 gigasamples per second 
and transients at up to 100 megasampies per second. 


Timing information is preserved by simultaneous 
acquisition on all channels. With these unique 
features the 9424 provides the best accuracy and 
resolution in any portable 4—channel digital oscillo- 
scope on the market. 


An extensive array of trigger capabilities such as 
Fastglitch, Interval, TV. Logic and Sequence modes 
ensures you'll catch the most elusive events. And, 
once you've caught them, they can be analyzed 
instantly with the most accurate processing and 
parameter measurement capabilities available in an 
oscilloscope. With LeCroy oscilloscopes it's all built in 
— no external boxes, no computers. and no time 
wasting. For more information call 1-800-5—LeCroy 


it’s Done. 


Only $9.45 


A Compact VME Slave Controller. 


PLX Technology, the VME bus inter- volume price, just fill out and mail in 


face specialists, have done it for you. the coupon below. Or call us toll free at 
Your VME slave control logic. 1-800-759-3735. 
Combined with input buffers and out- Send us your coupon before December 
put drivers all in a single 24-pin package. 31, 1989 and we'll even toss ina VME 
If you'd like to try one of these Interrupt Generator, free of charge. 


low-cost, space-saving [Cs at our 


ee Ol a RNS 


Send to PLX Technology Product Marketing, 625 Clyde Avenue, Mountain View, CA 94043 


PLX, please rush me: 


O A VME-2000 Slave Controller for just $9.45. 
Packagedina: O DIPor O PLCC. ees 
O Payment Enclosed. O Bill me. 


O PLX Applications Cookbook with 14 ready-to-use 
bus interface circuits. COMPANY 
O New product information describing: 
1 VME Master Controllers, Interrupt 
Generators and Interrupt Handlers. CITY STATE ZIP 
O Programmable Bus Interface ICs. 


O Interface ICs for VSB, Micro Channel, NuBus 
and Multibus. 


NAME TELEPHONE 


ADDRESS 


EDN110989 
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All brand names are registered trademarks of their respective companies. TECHNOLOGY > 
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NEW PRODUCTS 


ISDN Echo-Canceller IC 


® Optimized for PABX extension 
lines 
@ Features on-chip layer-2 func- 
tions 

Optimized for PABX extension 
lines, the PCB2391 ISDN (Inte- 
grated Services Digital Network) 
echo canceller also supports remote 
multiplexers and can operate in 
public exchange lines. The IC, 
which incorporates layer-2 func- 
tions, is line-polarity independent 
and needs no active external compo- 
nents to send signals on the line. 
The PCB2391 provides full duplex 
‘transmission of 2B+D (144k-bps) 
channels via normal twisted-pair 
wires, and also features a 1B+D 
mode for time-slot saving on the ex- 
change side. Attenuation tolerance 
is 18 dB min at 100 kHz. The layer-2 
functions are in full accordance with 
the ECMA-40 standard and include 
a 32-byte FIFO for data transfer 
to and from a microcontroller. The 
PCB2391 offers a 2.048M-bps inter- 


INTEGRATED CIRCUITS 


PCB2391 = PABX ECHOCANCELLER (LTT-PABX) 


2B+D transmission 
+ HDLC functions 


PCB2391 


face for use with standard codecs 
and is controlled via a data/address 
multiplexed microcontroller inter- 
face. On the line side, the IC uses 
a Manchester biphase code at a line 
rate of 152k bps. Adaptive echo- 
cancellation and decision-feedback 
mechanisms are applied internally. 
The PCB2391, which comes in a 44- 


PCB2391 


pin plastic leaded-chip carrier, oper- 
ates from a single 5V supply and 
consumes less than 100 mW (40 mW 
in the power-down mode). $48 
(1000). 

Philips Components, Box 218, 
5600 MD Eindhoven, The Nether- 
lands. Phone (040) 724324. 

Circle No. 399 


64k-Bit EEPROM 


® Organized as 8k x 8 bits 

@ Has 10-year data-retention time 
The MSM28C64A 64k-bit 
EEPROM joins the company’s pre- 
viously introduced MSM28C16A 
16k-bit device. Organized as 8k x8 
bits, the electrically erasable, elec- 
trically programmable ROM works 
from a single 5V supply for read, 
write, and erase functions. Standby 
current is typically 100 pA. TTL 
compatible, the MCM28C64A has a 
guaranteed minimum of 10,000 
write cycles/byte. The chip features 
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an access time of 120 nsec, which 
makes it suitable for use with most 
.P-based systems. Its 10-year mini- 
mum data-retention time eliminates 
the need for battery backup. The 
MSM28C64A comes in a JEDEC 
28-pin DIP. $17.25 (100). 

Oki Semiconductor, 785 N Mary 
Ave, Sunnyvale, CA 94086. Phone 
(408) 720-1900. Circle No. 400 


Precision V/F Converter 


®@ Works from a single supply 

® Operates to 1.5 MHz 

The VFC121 V/F converter oper- 
ates from a single supply ranging 
from 4.5 to 36V with full-scale input 
voltages to within 2V of the supply. 
Performance specs include a maxi- 
mum nonlinearity of +0.03% at 100 
kHz, with operation to 1.5-MHz full 
scale where needed. Gain drift is 


only +40 ppm/°C max at 100 kHz. 
The VFC121’s serial output simpli- 
fies isolation of analog-input sec- 


tions from digital-system elements. 


The device also provides a 2.6V ref- 
erence for sensor excitation or ex- 
ternal biasing. Specified for use 
over the industrial temperature 
range, the VFC121 comes in an 8- 
pin DIP. $7.35 (100). 

Burr-Brown Corp, Box 11400, 
Tucson, AZ 85734. Phone (602) 746- 
EM: Circle No. 401 


273 


See the future... 
...for fiber optic applications. 


oo; ~. 


The future of FDDI is here. The race 
to win the new LAN market took off 
with the recent agreement on the 
FDDI standard. And already, one 
thing is clear: Siemens is at the 
head of the pack. 


Together with AT&T and Hewlett 
Packard, Siemens has set the pace. 
The three companies have estab- 
lished a defacto transceiver standard 
with common pin assignments and 
dimensions. With such companies 

at the front, all other manufacturers 
will probably follow, sooner or later. 
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This new transceiver standard puts 
an end to the confusion caused 

by diversity in the marketplace. And 
thanks to a compact design, two 
transceivers can be used on a Single 
PC board. Our progressive two-row 
pinning arrangement allows simpli- 
fied machine assembly. 


Siemens is a pioneer with more than 
10 years of fiber optic production 
experience. And we offer you all-the 
components you need to meet the 
PMD layer. Our FDDI products range 
from transceivers to relays, fiber optic 
cables to connectors. All with top 
quality and 100 percent system- 
compatibility. 


CIRCLE NO 27 
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And some of the world’s leading 
international computer manufactur- 
ers have already made their choice: 
siemens. 


Interested? Let us send you in-depth 
information. You'll see how easy it is 
to run with the leaders. 

Phone: (USA) 1-800-827-FDDI 

(W. Germany) .30/386 79 30 
(USA) 812/422 23 39 

(W. Germany) .30/386 79 56 


Fax: 


Siemens fiber optic components. 
Quality for sure. 
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A19100-N63-Z6-X-7600 


Small Sinewave 
XOs 4-1,000 MHz 


C0-484 C0-286 WL1 
Frequency: 4-200 MHz 4-1 000 MHz 
Noise: — 145 dBc/Hz — 155 dBc/Hz 
(floor at 100 MHz) 


Stability: +25ppmover 0/+70°C 
Opt: + Sppmover 0/+50°C 
+50 ppm over —55/ + 85°C 


Size: 0.8"x 1.0"x 0.2”| 1.0" x 2.0" x 0.6” 


C0-245L2 | C0-318L2 


Aging: 5 x 10-1°/day 
4x107°7°C 4x10-/°C 


Noise: 
@ 1kHz: 
@50k#7z: 


Size: 


» _N yf 
VECTRON 


Ww 


The Crystal Oscillator Company 


— 160dBc/Hz 
— 168dBc/Hz 


2a" x 24" x 44" 


— 155dBc/Hz 
— 163dBc/Hz 


24" x 2Y4" x 1YA" 


VECTRON LABORATORIES, INC. 


166 Glover Avenue. Norwalk, CT 06850. 
Phone: (203) 853-4433. FAX: (203) 849-1423. 
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A/D 3-Digit LCD Driver 


@ Interfaces with pressure sensors 
® Has 10-bit internal resolution 
Specifically designed to interface 
with semiconductor pressure sen- 
sors, the SM201 contains all neces- 
sary active devices to take the out- 
put from a basic bridge-type sensor 
and convert it to a calibrated 3-digit 
LCD readout. Included in the 
5M201 are 7-segment decoders, dis- 
play drivers, a voltage reference, 
and a clock. The device features 10- 
bit internal resolution over a tem- 
perature range of —10 to + 70°C, 
autozero capability, alarm drivers, 
and automatic shut-off options. The 
5M201, which operates with supply 
voltages from 2.5 to 10V, uses dual- 
slope integration to convert the 
analog sensor input into a digital 
signal to drive a 3-digit LCD. In 
custom applications, the SM201 can 
drive user-defined segments such as 
company logos. To maximize bat- 
tery life, which is critical in hand- 
held pressure gauges, the SM201 
provides programmable on-time se- 
lection. Two types of sensor excita- 
tion are available—a switched volt- 
age source and a switched current 
source. Additional features include 
a selection option for peak or con- 
tinuous reading and a low-battery 
indicator. The SM201 is available in 
40-pin plastic or ceramic DIPs or 
in a 44-pin small-outline package. 
From $9.75 (100). 

SenSym Inc, 1244 Reamwood 
Ave, Sunnyvale, CA 94089. Phone 
(408) 744-1500. Circle No. 402 


SURFACE 
MOUNT 
DIP 
SWITCH 


SURFACE MOUNT 


*J"OR GULL WING 


LOW PROFILE 


C SURFACE MOUNT TYPICAL “* 


PROVIDED ON REELS 
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INFRARED REFLOW 


ee, eee 


VP. 


REFLOW SOLDERING 


ae 


PREVENTS CONTAMINATION 


FOR A FREE SAMPLE 
CALL 312-388-7245 
AMERICAN RESEARCH 


& ENGINEERING 
1500 EXECUTIVE DR. ELGIN IL 60123 


See us at Wescon Booth #2304 
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Power MOSFET Driver 


@ Includes on-chip protection 
@ Provides low- or high-side drive 
The Si9910 driver IC accommodates 
the operating conditions of the 
power MOSFET, thus protecting 
the MOSFET and optimizing its 
gate drive. The Si9910, which you 
can use as either a low- or high-side 
driver, includes a low-impedance, 
emitter-follower output and a 
Schmidt-trigger input. The on-chip 
protection circuitry protects the 
driven MOSFET against excess dv/ 
dt and di/dt, undervoltage, and 
overcurrent by monitoring its oper- 
ating conditions via feedback loops 
and then altering the 8i9910’s out- 
put drive. Designed to drive a wide 
range of power MOSFETs in motor- 
control applications from de to 220V 
ac, the Si9910 simplifies the im- 
plementation of special features 
such as speed- and position-control 
functions. 8-pin DIP, $1.71 (100). 
Siliconix Inc, 2201 Laurelwood 
Rd, Santa Clara, CA 95054. Phone 
(408) 988-8000. Circle No. 403 


Voiceband Switched- 
Capacitor Chips 

@ Antialiasing (receive) filter 

@ Reconstruction (transmit) filter 
The AD7371 antialiasing (receive) 
filter and the AD7341 reconstruc- 
tion (transmit) filter provide the 
necessary signal conditioning be- 
tween the analog signal environ- 


276 


ment and the system A/D and D/A 
converters. Both voiceband filters 
use switched capacitor architec- 
tures to achieve a S/N ratio of >75 
dB. The devices are suitable for 12- 
to 14-bit applications including V.32 
modems (full duplex, 9600 bps) and 
cellular telephones. The AD7371 
antialiasing filter combines a sec- 
ond-order continuous filter with an 
eleventh-order switched-capacitor 
filter, yielding a passband from 180 
to 3500 Hz. The AD7341 recon- 


struction filter contains a ninth-or- 
der switched-capacitor lowpass fil- 
ter with a cutoff frequency of 3500 
Hz that smoothes the digitally cre- 


ated (DAC output) transmit wave- 
shape. Both filters have a passband 
ripple of < 0.4 dB and a gain error 
within +0.5 dB. They sample at 
57.6k samples/sec, derived from a 
user-supplied clock operating at 
288, 576, 864, or 1152 kHz. The de- 
vices are available in either a 24-pin 
DIP or a 28-pin plastic leaded-chip 
earrier. AD7371, $15.60; AD7341, 
$13.20 (1000). 

Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Phone (508) 658-9400. 

Circle No. 404 


Micropower CMOS Op Amps 


@ Available in dual and quad ver- 
S1ONS 

@ Require only 40 pA/amplifier 

The LPC660 (quad) and LPC662 
(dual) op amps offer a number of 
important features for low-power 
and battery-operated applications. 
These features include a supply-cur- 
rent requirement of only 40 pA/am- 


oo SwitcHmode 
POWER SUPPLIES 
Deve STOCK 


. 350 to 1500 Watts 
Se 3 to 15 gnc 


- 400 to 3000 Watts i in 5" x 8” . 
Standard Package 


£ 155,000 Hrs. Demonstrated 
MTBF 


Hot Plug-in 
FAULT TOLERANT 
(N+1) POWER SYSTEMS 


we 
\s 


W 


want ” 
" 


Wy 


— Two to Six Supplies 
@ Expandable, 300 to 1800 Watts 
@ Internallsolation Diodes (Option) 


POWERTEC 


The Power in Power Supplies 


20550 Nordhoff Street Chatsworth, CA 91311 
(818) 882-0004 « FAX (818) 998-4225 
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Low Power CMOS. Less Than 1 Watt of Power 
Dissipation at Maximum Operating Frequency. 

At Micron, we’re improving the performance of 
today’s fastest processors with cold, hard cache 
memories. _ : 

Designed to provide rock solid memory 
performance and reliability for 80386 and 80486 
microprocessors, Micron’s fast cache SRAMs feature 
CMOS process technology for low power consump- 
tion and cool system operation. In fact, at less than 
750mW of typical operating power, they’re the coolest 
running cache SRAMs available. 

Only two devices provide a complete 32-kilobyte 
memory solution. Plus they feature built-in address 
latches and directly interface with 80386 cache 
controllers, eliminating the need for off-chip logic 
and further reducing chip count. This means you 
save valuable board space and cost while increasing 
performance and reliability. 


Micron cache SRAMs are also user configurable as 
an 8K x 16 or a dual 4K x 16 device to support direct 
mapped or 2-way set associative cache schemes. And 
like all Micron memory products, they’re backed by 
the type of strong sales, customer service and 
technical support that keeps you on the leading edge. 

So call us today at 1-208-386-3900, and start —T 
boosting your processor speed and efficiency with 
cold, hard cache. : | 

Micron. Working to improve your memory. 


Intel® 386” Microprocessor Micron MT56C0816 Cache Data SRAM* 


Clock Speed Access Time Max Output Enable Time 
33 MHz 25ns 10ns 
25 MHz 35ns 13ns 


*All timing rated at 100 pF loads. The MT56C0816 is available in a 52-pin plastic 
leaded chip carrier (PLCC). 


All registered and unregistered trademarks are the sole property of their respective 
companies. 


MICRON 


TECHNOLOGY, INC. 


& 2805 E. Columbia Rd., Boise, ID 83706 (208) 386-3900 
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been a lead interconnect 


plifier, a rail-to-rail output swing, 
and a low input-bias current. Fabri- 
eated in the company’s silicon-gate 
CMOS process, the op amps need 
only 40 femto-amps of input-bias 
current/amplifier. Moreover, the 
devices operate from a single sup- 
ply of 5 to 15V and are character- 
ized for use over the industrial tem- 


eens nations 
2 #& & 8 {6 2. 4-48 GA Somtconductor 


SUPPLY YOLTAGE {¥} 


EGeG VACTEC 


OPTOELECTRONICS 


With EG&G Vactec 
LDR’s there has never 


» 


failure reported. The 
reason: superbly 
designed IBM lead 
pinners. 


Automatic testers 100% 
test and characterize 
each unit (twice) to 
provide the precise 
performance you 
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LIGHT DEPENDENT RESISTORS 


(Photoconductive Cells) 


World-class high-speed automation provides superb quality at very competitive 
prices. (You might say the cost is peanuts.) Over 1-billion already shipped to EG&G 
Vactec customers worldwide—a testimonial to their dependability. 


APPLICATIONS: 

—Use like any variable resistor—LDR resistance is inversely proportional to 
illumination. 

—ON-OFF controls for day/night operation—general lighting, street lighting, controls, 
Signs, Safety equipment. 

—Automatic adjustment of brightness of displays in automotive accessories, 
instruments, clocks, appliances, and TV sets. 


Call or write for more information: 
EG&G Vactec, Inc. « 10900 Page Blvd. e St. Louis, MO 63132 
(314) 423-4900 © TWX 910-764-0811 © FAX 314-423-3956 
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perature range of —40 to +85°C. 
The LP660 (14-pin DIP) and LP662 
(8-pin DIP) cost $1.40 and $0.90, 
respectively (100). 

National Semiconductor, Box 
58090, Santa Clara, CA 95052. 
Phone (408) 721-2281. 

Circle No. 405 


256k-Bit EEPROM 


@ Access time is 200 nsec 
@ Field reprogrammable via 
modem 

The TC58257AP is a 256k-bit flash 
EEPROM designed for remote 
downloadable applications such as 
point-of-sale terminals, printer 
fonts, memory cards, and telecom- 
munications. The EEPROM is re- 
programmable in circuit via a mo- 
dem, thus avoiding costly on-site 
updates. The device, which electri- 
cally erases all prerecorded infor- 
mation, features an access time of 
200 nsec, an operating current of 
30 mA at 5.9 MHz, and a standby 
current of 100 pA. The TC58257AP 
comes in a 28-pin plastic DIP and 
is pin compatible with JEDEC- 
standard EPROMs, one-time-pro- 


grammable devices, and ROMs. 
$10.95 (1000). 
Toshiba Electronic Compo- 


nents, 9775 Toledo Way, Irvine, CA 
92718. Phone (714) 455-2000. 
Circle No. 406 


1M-Bit Static RAM 


@ Organized as 64k xX 16 bits 

@ Access time is 55 nsec 

Fully compliant with MIL-STD- 
883C, the MEM-84002 is a 1M-bit 
static RAM characterized for opera- 
tion over the military temperature 
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‘Or fate expansion. 
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i; * file editors your PLD design using the 
sofiec ae f vectors from your .81 file 

bie & Sineizte Pile ? 
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eee = | Available Platforms 


IBM-PC™ 
MS-DOS™ 
UNIX™ 


VAX-VMS™ 
Apollo™ 
SUN™ 


A Menu di ven nor command line 
as software. 


‘LOGICAL 


DEVICES, INC. 


1201 NW 65th Place, Fort Lauderdale, Florida 33309 
Toll Free 800-331-7766 Telex 383142 Fax (305) 974-8531 
VAX and VMS are trademarks of Digital Equipment Corporation 


UNIX is a trademark of AT &T Technologies, Inc 
PALASM is a registered trademark of Monolithic Memories, Inc. 


IBM-PC is a registered trademark of international Business Machines, Inc. 
MS-DOS is a registered trademark of Microsoft Corporation 


BOOTH #’S 1528 & 1530 © 


O 


A Includes more device 
libraries than any other software 
package. 


A Supports large device models such 
as the Altera EP1800, Atmel 
ATV2500,and Xilinx LCA. 


f & Includes PALASM™to CUPL™ 


converter. 


A State Machine design compiles 
over 1000 states in less than 60 
seconds. 


A Works with any device programmer. 


A Includes user definable syntax and 
logic structure macro capability. 


A Available on multiple hardware 
platforms in a single or multi-user 
environment. 


Ect abi 


ie 


HIGH-LEVEL EQUATIONS 


OUTPUT = A&(B#C&(D # E) &(F # Gy; 


LOGICAL DEVICES, thc. 


A Allows design entry with popular 
schematic capture packages from 
OrCAD, P-CAD, Wintek or Omation. 


A Includes a five level minimizer and 
powerful function simulator with 
waveform simulation output. 


A Automatic test vector generation, fault 
grading option (TESTPLA™). 


TRADE IN any PLD compiler and receive 
a trade-in discount. (Program honored 


ee all participating distributors. A 
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Now you can use 68000/020/030 in-circuit 
emulators with your favorite tool—your work- 
station. Where you usually develop code. And 
write memos. : 

Atron’s PROBE Series 68000/020/030 emulators 
support real-time emulation to 25 MHz. Remotely. 
So you can develop code on your favorite Sun or 
VAX™ running VMS™ Download it fast via 
Ethernet™ to the PROBE. And execute it in the 
target in real-time. All from your desk. 

The PROBE has real-time trace, so you can view 
the history of your program's execution. Source 


Ethernet is a trademark of Xerox Corp. VAX and VMS are trademarks of Digital 
Equipment Corporation. Ada is a registered trademark of the Department of Defense. 


Your Emulator. 
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trace capability lets you examine program flow at 
the C, Ada® or assembler level. And eight hardware 
breakpoints let you find sequence-dependent bugs. 

The PROBE has pre-fetch dequeuing, too. Here, 
a special algorithm removes pre-fetched, unexe- 
cuted instructions from the trace sequence and 
then realigns operands in the order that they 
were executed. 

Workstations. Emulators. Whats the difference? 
Thanks to Atron, now there isnt any. 

Call 1-800-283-5933 for more information on 
remote emulation with Atron’s PROBE Series. 


CADRE 


ATRON DIVISION 


Saratoga Office Center 
12950 Saratoga Avenue 
Saratoga, California 95070 
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range of —55 to +125°C. Organized 
as 64kx16 bits, the MEM-84002 
features a maximum access time of 
oo nsec. The hybrid circuit contains 


four TTL-compatible, 32k x 8-bit 
static RAM chips. Data transfers 
are made using 16 address lines; 16 
data lines; and standard read, 
write, and enable lines. By using 
external decoding, the static RAMs 
are fully expandable to any memory 
width or depth. The MEM-84002 
operates from a single 5V supply, 
and a battery backup as low as 2V 
will prevent data loss under condi- 


tions of power failure. The hybrid 
comes in a 46-pin quad flatpack. 
$898 (100). 

ILC Data Device Corp, 105 
Wilbur Pl, Bohemia, NY 11716. 
Phone (516) 567-5678. 
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Wideband Op Amp 

® Bandwidth is 40 MHz 

® Settling time is 90 nsec 

The unity-gain-stable SP2541 op 
amp combines high-performance ac 
operation with de precision. Dy- 
namic specs include a gain-band- 
width product of 40 MHz, a slew 
rate of 280V/usec, and a 10V-step 
settling time of 90 nsec to 0.1% (175 
nsec to 0.01%). The SP2541’s de 
specs include an input resistance of 
100 kQ, a bias current of 3 wA, and 
an offset voltage of 0.8 mV. Balance 
pins are provided for applications 
requiring tighter offset voltages. 


The op amp needs no external fre- 
quency compensation. The SP2541 
is available in a 14-pin ceramic DIP 
or a TO-8 metal can. $5.75 for com- 
mercial parts; $11.49 for military 
parts (100). 

Sipex Corp, 6 Fortune Dr, 
Billerica, MA 01821. Phone (508) 
663-9691. Circle No. 408 


Sampling A/D Converters 


@ 12-bit resolution 

@ 100-kHz sampling rate 
According to the company, the 
MAX163/164/167 family of sampling 
A/D converters has built-in, track- 
and-hold (T/H) circuits that rival 
separate S/H amplifiers in perform- 
ance. Specifications include full- 
power bandwidth of 6 MHz, acquisi- 
tion time of 1 psec, aperture delay 
of 25 nsec, and jitter of < 50 psec. 
The 100-kKHz sampling rate of the 
ADCs allows conversion of time- 


Wells-Gardner Electronics. The Light of Inspiration 


Touch Panels Circle 5 


Data Display Monitors Circle 6 
Power Supplies Circle 7 
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wells-Gardner elecTRONICS CORPORATION 
2701 N. Kildare Avenue, Chicago, IL 60639, Telex: 25-3286 Fax: 312-252-8072 


Wells-Gardner manufactures standard and custom 
touch panels, data displays, and power supplies for a 
wide range of companies and markets. Our ability to 
work with OEMs in developing products that success- 
fully meet their market niches has been, above all, 
our distinguishing characteristic. 

Our touch panels are becoming standards for 
instrumentation and industrial control—we’re lead- 
ing the way in interactive video with state-of-the-art, 
solid state CCD, infrared optical technologies. 

Our data displays are produced for both com- 
ponent and turnkey applications in the communi- 
cations, computer, and automotive test 
equipment industries. 

Our power supplies are an efficient, reliable 
source for anyone requiring AC to DC conversion. 

Call us today at 312-252-8220 for more infor- 

mation on why Wells-Gardner has become a lead- 
ing domestic manufacturer of key subsystems. 
a We bring more than product to the table 


—we bring innovative ideas that help 
facilitate your development process. 


SEE US AT BOOTH 257 
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TAICERA WORLD-WIDE SERVICE, 
FROM NORTH AMERICA 
TO EUROPE 


Hi-Rel Hermetic I.C. 
And Plastic I.C. Assembly House 
EXPERTS IN PACKAGING | 


Founded in 1977 to fabricate memory 
devices and sidebraze assemblies, T.E.C. is 
already looking back to twelve years of 
experience in assembling high reliability 
military grade multilayer ceramic and cerdip 
packages for the semiconductor industry. 

During these twelve years, we’ve 
developed all the systems necessary to 
produce the superior quality and high yields 
required by today’s MIL-STD-883C tests. 
Including engineering support for different 
package requirement types, structure reports 
which provide our customers with vital data 
on our processing of their devices and 
flexible response to complex customer 
requirements such as quick turn assemblies. 


Keeping Pace With Today’s Needs 
-A Longterm Upgrade Plan 


In order to maintain the good quality of 
production, Taicera is embarking on an 
aggressive plan to upgrade capabilities and 
improve the manufacturing. Currently, 
Taicera can provide interested customers 
with the following packages: Cerdip/ 
Sidebraze/Leadless Chip Carrier/Pin Grid 
Array/Flat Pack/Plastic Dip. 


LOCAL REPRESENTATIVE WELCOME!! 
PLEASE SEND REQUEST ATTENTION TO 
MR. ALAN CHANG 


RA ELECTRONICS CO., LTD. 
mummy TAICERA ELECTRO S 


12-1 Nan Il Road, T.E.P.Z., Tantzu, Taichung, Taiwan, R.O.C. 
Tel: (045)322111 Fax: (045)337146 Telex: 56274 TAICERA 
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varying signals under 50 kHz at the 
Nyquist rate; and the 6-MHz band- 
width of the T/H circuit makes it 
possible to digitize signals to 6 
MHz, using undersampling tech- 
niques. The three ADCs differ only 
in their analog-input range: The 
MAX168 accepts 0 to 5V inputs; the 
MAX164 accepts —5 to +5V in- 
puts; and the MAX167 accepts 
—2.5 to +2.5V inputs. The devices 
use a standard wP interface and 
work with dual supplies of 5V and 
=12 to =—15V.:From ‘$21.25 (100). 
Maxim Integrated Products, 120 
San Gabriel Dr, Sunnyvale, CA 
94086. Phone (408) 737-7600. 
Circle No. 409 


Single-Chip, 
Mass-Storage Controller 
© Works with the Micro Channel 
Architecture bus 
® Provides interface for disk drives 
Fabricated in CMOS, the AIC-6190 
handles the complex I/O interface 
between the Micro Channel Archi- 
tecture bus and unintelligent mass- 
storage devices such as hard disks, 
floppy disks, tape drives, and opti- 
cal drives. The device provides a 
single-chip answer to the problem 
of implementing multiple-chip data 
controllers in space-limited applica- 
tions. The software-programmable 
AIC-6190 provides host bus control, 
buffer management, encode/de- 
code, disk control, and data-format 
control functions. This high degree 
of integration eliminates the need 
for a separate disk-controller board 
and also provides cost and space 
Savings in hard-disk applications. 
The AIC-6190, which allows two 
hard-disk cards or two embedded 
disk drives to be connected to the 
host bus, operates with NRZ data 
rates beyond 20M bps and a host 
data rate higher than 8M bytes/sec. 
The AIC-6190 is available in a 100- 
pin quad flatpack. $30 (OEM qty). 
Adaptec, 691 S Milpitas Blvd, 
Milpitas, CA 95035. Phone (408) 
945-8600. Circle No. 410 
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Polaroid’s Ultrasonic 
Ranging System 
opens the door 
to new technology. 


Itcan be found in “non-touch” 
screen computer monitors, AGV's, 
industrial robotics, electronic 
games, tape measures, aids for the 
disabled, loading docks, collision 
avoidance systems for cars, trucks 
and pleasure vehicles. And, yes, it 
even opens doors. 

The Polaroid Ultrasonic Ranging 
System is an accurate, highly sensi- 
tive way to detect and measure the 
presence and distance of objects 
from 10.8 inches to 35 feet. 

What's more, accuracy, sensitivity 
and range can all be improved with 
circuit modifications. 


Three of a kind. Polaroid offers 
three ultrasonic transducers for a 
wide variety of applications. Youcan 
choose the original instrument- 
grade transducer, proven in millions 
of SX-70 Sonar Autofocus cameras. 
Or our Environmental Transducer, 
available in a sturdy 

housing to with- 

Stand exposure 

to rain, heat, 

cold, salt spray, 

chemicals, shock 

and vibration. And 

now you can select our newest, 
smallest transducer, developed for 
Polaroid Spectra, the camera of the 
future. All use reliable, accurate and 
sensitive electrostatic transducer 
technology. All are backed by 
Polaroid. 


Get a $2 Million Head Start. Polaroid spent over $2 million developing the Ultrasonic Ranging 
System. But now you can get this technology in our Designer's Kit for only $165*. To order your 
Designer's Kit, please send a check or money order for $165 for each kit, plus all applicable state 
and local taxes, to: Polaroid Corporation, Ultrasonic Components Group, 119 Windsor Street, 
Cambridge, MA 02139. Questions? Call Polaroid’s Applications Engineers at 617-577-4681. 


Please send me Designer's Kit(s). 
Please send more information. 


Name 


Title 


Company 
Address 


=Polaroid 


City 3 ee SF ate Zip 


| *Pricing subject to change EDN110989 “Polaroid”,"SX-70" 8 "Spectra ~ 
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NEW PRODUCTS 


CAE & SOFTWARE DEVELOPMENT TOOLS 


3-D Graphics For DEC 


e Implement the PHIGS graphical 
standard 
@ Run on DEC workstations under 

VMS or Ultrnix 
Figaro+, a machine-independent 
implementation of PHIGS (Pro- 
grammer’s Hierarchical Interactive 
Graphics Standard), runs on a wide 
variety of computers and is now 
available for DEC workstations. It 
provides a library of graphical rou- 
tines that run under DECwindows 
on systems that use either VMS or 
Ultrix operating systems. Figaro + 
allows you to produce sophisticated 
3-D CAD applications with lighting 
and shading features, geometric- 
modeling capability, and rapid dis- 
play modification. From $3000 for 
workstations to $45,000 for super- 
computers. 

Template Graphics Software 
Inc, 9685 Scranton Rd, San Diego, 
CA 92121. Phone (619) 457-5359. 
FAX 619-452-2547. Circle No. 362 


Parallelizing Ada Compiler 


@ Automatically creates parallel/ 
vector or nested parallel loops 

@ Tasks can run on multiple CPUs 
The Convex Ada compiler runs on 
the vendor’s €200 series of super- 
computers and analyzes Ada source 
code to find what portions of a prob- 
lem can run in parallel. The com- 
piler automatically creates parallel 
loops for problems that can run in 
parallel but cannot be vectorized; 
it creates parallel/vector loops when 
both parallelization and vectoriza- 
tion are possible; and it creates 
nested parallel loops when one of 
the outer loops can run in parallel, 
and the inner loops can be vecto- 
rized. The compiler has a task- 
spreading feature that allows Ada 
tasks to run on multiple CPUs. The 
Ada debugger has also been en- 
hanced to simplify the debugging of 
both parallel and multitasking ap- 
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plications. From $30,000 for a C120 
computer to $50,000 for a C240 ma- 
chine. 

Convex Computer Corp, 3000 
Waterview Pkwy, Richardson, TX 


75080. Phone (214) 497-4226. 


Circle No. 363 


Worst-Case Stress Analyzer 


@ Determines if a component will 
be overstressed in operation 
@ Accepts stress equations with as 
many as 200 characters 
SMA (Stress Margins Analyzer) is 
a worst-case analysis software 
package. It provides a worksheet 
format that lets you identify and 
analyze each component to deter- 
mine whether it will be over- 
stressed in its required range of op- 
erating conditions. The package can 
accept stress equations with as 
many as 200 characters and with 


20 user-defined global variables 
that have min/max limits. The pro- 
gram solves for worst-case stress; 
if you change the global limits, SMA 
automatically updates the entire 
worksheet with the new limits. The 
package includes a derating library 
that lets you define deratings for 
each component type, style, and 
stress parameter. During work- 
sheet data entry, you can display 
derating data via pop-up menus and 
then copy the data into the work- 
sheet. The program provides exten- 
sive on-line help and works with 
any text printer. To run the pro- 
gram you'll need an IBM PC or com- 
patible that has at least 320k bytes 
of memory and a graphics adapter 
card. $795. 

Design/Analysis Consultants 
Inc, 2805 W Busch Blvd, Suite 202, 
Tampa, F'L 33618. Phone (813) 933- 
0672. Circle No. 364 
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PLUG IN. 
TURN ON. 
GET DATA. 
FAST. 
FREE SOFTWARE. 
NO PROGRAMMING. 


NEW 


Turnkey ProtoKey™ 8-channel Now you can create daring experiments as fast 
data acquisition system...the accu- as you think of them...store them indefinitely... 
rate, low cost solutiontorealtime Jig aa : expand or modify them as 


data collection from your IBM needed. Best of all, you 
compatible PC...with user- dont have to be a pro- 
friendly software included. grammer, because you 


get an unlimited data 
| window with Global's 
A menu-driven software 
package...the power 


sophisticated, without being 
frightening. Truly functional. 
Amazing accuracy. More than 
mere hardware. Requires 
no programming ofa programmable 
skills. And, truly package, without the 


affordable at only $395. lg oe —< hassle...simplitied 
7 operation with every- 
All describe the hot, new Global Specialties thing you ever need to know right 


American-made ProtoKey™ 8-channel data KEY' there on the screen in pop-up menu 
acquisition system, which includes ™ 8 A/D input formats. Plus, on-line help, with 
channels with 12 Bit resolution ™ selectable con- interfaces to popular spreadsheet 
version times of 7 Hz or 30 Hz @ 3 input ranges or analysis programs...with just a single 

from 5 Volts to 50mV @ 100 uv resolution @ ther- keystroke. 
mocouple linearization ™ interfaces to a variety of 
transducers @ plus, operating software and a 
complete users manual. 


Get the facts today. ' 

Just say, 

“Data...fast!” 

We'll understand. 
That’s ProtoKey! 


™ 


SS TIE AT Te Ty 

ITEM CRE PCEND> sata T <H on E>=PREUIOUS H 

SELECTION Kin HDOW *yEYS! =HEX T ITEM =PREU ITEM j 
F1>=HELP (2) =MOUE WINDOW 


8 OEE EE 


70 Fulton Terrace. New Haven, CT 06512. 


6E3) Call toll-free for details GLOBAL Global Specialties. An Interplex Electronics Company. 


Telephone: (203) 624-3103. © Interplex Electronics 1989. 
1-800-572-1 028 All Global Specialties breadboarding products made in USA. 


SEE US AT WESCON BOOTH #724 A0012 
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PC Data Security System 


@ Encrypts all files in a protected 
directory 

@ Provides an audit trail of at- 
tempts to access protected data 

DataSentry II combines menu- 

driven software with an external, 

removable hardware key to provide 

multilevel security for sensitive 


‘Nohau EMUL-PC, 
the PC based in- 
‘circuit emulators 
other candi 


files. The hardware key plugs into 
the printer port and is transparent 
to printer operations. The software 
lets you designate directories as 
protected, and automatically en- 
crypts data that is written to any 
protected file. Provided that you 


log on with the correct user ID and 
password, the data is automatically 


CALL TODAY 
FOR YOUR 

| FREE VIDEO 
AND SOFT- 
WARE DEMO 

> (408) 866-1820. 


eanrinree 


Australia (02) 654 1873, Austria (0222) 38 76 38, Benelux +31 1858-16133, Denmark (02) 65 81 11, Finland 
90-452 1255, France (01)-69 412 801, Great Britain 0962-73 31 40, Israel (03) 48 48 32, Italy (011) 771 00 10, 
Korea (02) 784 784 1, New Zealand (09) 392-464, Portugal (01) 83 56 70, Sweden, Norway (040) 92 24 25, 
Singapore 065 743-2086, Spain (93) 217 2340, Switzerland (01) 740 41 05, Taiwan (02) 7640215, 


West Germany 08131-1687, USA FAX (408) 378-7869. 


See us at Wescon/89 Booth 902 
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decrypted when you access a pro- 
tected file. You can also manually 
request encryption of a file before 
transmitting it via a modem; de- 
eryption at the receiving station re- 
quires a matched hardware key. 
The system can use either DES 
(Data Eneryption Standard) en- 
eryption or the vendor’s proprie- 
tary encryption algorithm, which is 
somewhat faster than the DES al- 
gorithm. When you store a file to 
a protected directory, the system 
automatically overwrites the mem- 
ory space that held the file; like- 
wise, when you delete a protected 
file from the disk, the system over- 
writes the disk sectors previously 
occupied by the file. These meas- 
ures prevent any unauthorized at- 
tempt to recover sensitive data 
with the aid of “undelete” utility 
programs. Managerial hardware 
keys can override the action of user 
keys to allow reassignment of user 
IDs and passwords, and a master 
key can protect the system against 
unauthorized access attempts by 
means of a stolen hardware key. 
$195. 

Rainbow Technologies, 18011-A 
Mitchell 8S, Irvine, CA 92714. Phone 
(714) 261-0228. FAX 714-261-0260. 

Circle No. 365 


C++ Tool Set 


® Provides all features of AT&T's 
release 2.0 

@ Runs under SunOS 

Sun C++ 2.0, an object-oriented 
software-development system, in- 
cludes all of the new features pro- 
vided by AT&T’s release 2.0 of the 
C++ language. The supporting 
tool kit includes a window-based de- 
bugger that shows you the C+ + 
source code as well as the corre- 
sponding object code, the register 
contents, and other pertinent infor- 
mation. The package takes full ad- 
vantage of SunOS features, such as 
dynamic linking and shared librar- 
ies, and includes additional libraries 
of routines to facilitate stream I/O, 
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Macro “HP70000.5" [READ ONLY] Ins” Line 2 boo 
title Hewlett Packard 70800 Spectrum Analyzer camera 


8 Calling syntax: hp7@808 <waveform> 


8 fcquires a waveform from the Hewlett Packard spectrom analyzer. 
8 The resulting frequency waveform is built in the parameter <waveform. 
8 The analyzer is assumed to be at address 18. 


8 Get start and stop frequencies 
ginit(2i) 

gsend(18,"FA?") 
grecv(i8,st_start) 
val(st_start,vtmp) 

fstart = vtmp{i] 


gsend (18, °FB?") 
grecvii18,st_stop) 
val(st_stop,vtmp) 
fstop = vtmp{i} 


Esc-h Ctrl-Enter 


Designed for technical professionals who 
routinely use data streams or waveforms in their 
work, W.A.V.E. is the first integrated data 
analysis and acquisition software package that 
sets no limit on the length of waveforms that 
can be generated, acquired, manipulated, and 
displayed. W.A.V.E. is a complete signal 
processing system that lets users handle 
experimental and theoretical data with equal 
ease. With on-line help, embedded engineering 
knowledge, interactive graphics, and intelligent 
data analysis commands, W.A.V.E. makes short 
work of even the most sophisticated data 
acquisition and analysis jobs. 


One-Touch Pulse Parameters 


pa rent 


| 


j A) 
Rise @.27242 Width 3.61285 Period 9,97983  Ovprshoot 1,8% 
i Fall 9.82026 Delay 2,19527 Freq @,188202 Preshoot 9.74% 


selects option, lEsel quits 
Hindow Gatput Style 


T.M. 


Does it All. 


Features 


Built-in signal processing functions 
Unlimited waveform and matrix length 
Relational (what-if) analysis 

Interactive graphics 

Full macro language with built-in editor 
Integrated IEEE-488 data acquisition 

ASCII, binary, and LOTUS file I/O capability 
Symbolic units capability 


bd ® ge For more information call our 
espine sett Business Development Department at 
Electronic 
S ft Decisions 
O ware Incorporated 
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NEW SOLUTIONS FROM MILLER-STEPHENSON 


NAME 

oe : DEPT. / TITLE 

miller-steohenson chemical co., inc. | company eae 
Tobi Foothil Blvd. Reis anon St. Salar ated Hwy. Si catliaawion Dr. ADDRESS 


Sylmar, Cal. 94342 


818 896-4714 312 966-2022 


Morton Grove, Ill.60053 Danbury, Conn. 06810 
203 743-4447 


| miller-stephenson 


Rexdale, Ontario MOW 5R3 
416 675-3204 
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miller-stephenson chemical co., inc. 
George Washington Highway 
Danbury, Connecticut 06810 US.A. 


Now by special formulation and in the interest 
of a better environment, Miller-Sfephenson presents 
SAFEZONE CFC-Free Solvent & Flux Remover offering a 
“new solution” no rinse, quick cleaning action; so expedient for field 
service, so perfect for prototype and production work. For sample 
fill out coupon below or call (203) 743-4447. For technical service 
call 4-800-992-2424 (8-4 Eastern Time). In Canada call 
4-800-323-4621 (8-4 Eastern Time). 


~~ ~~ Complete COUPON BELOW — ~~ ~~ =3 
PLEASE AEROSOL BULK 
SEND FREE SAMPLE SAMPLE 
MS-195CO? MS-197 
Mail to: 


EDN110989 


1413-6H 


| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
| 
ec 
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complex arithmetic, and tasking. 
The development system works 
with the vendor’s Network Soft- 
ware Environment (NSE), a con- 
figuration-management system. 
$1200. 

Sun Microsystems Inc, 2550 
Garcia Ave, Mountain View, CA 
94043. Phone (415) 960-1300. FAX 
415-969-9131. Circle No. 366 


Disk Diagnostic Program 


@ Detects impending failures of a 
hard-disk drive 

@ Reduces access times by optimiz- 
ing the interleave factor 

The Disk Technician diagnostic pro- 

gram detects bad sectors on a hard 

drive and corrects soft errors. Ac- 

cording to the manufacturer, the 

program finds 100% of the bad sec- 

tors that are discovered by drive 

manufacturers’ more elaborate fac- 
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tory test equipment. The program 
can optimize the interleave factor 
and thereby increase access speed 
by as much as five times. Disk Tech- 
nician can also detect impending 
failures of the drive, drive motor, 
or controller board by detecting 
specific patterns of erratic opera- 
tion. The Advanced version of the 
program is fully automatic and can 
test and repair two hard-disk drives 
with a single command; it stores the 
results in a file for future viewing 
by maintenance personnel. The 
Professional version provides man- 
ual operation for technical person- 
nel who need more control over the 
testing process. Advanced version, 
$59.95; Professional version (includ- 

ing head-parking utility), $149.95. 
Prime Solutions, 1940 Garnet 
Ave, San Diego, CA 92109. Phone 

(619) 274-5000. FAX 619-272-4008. 
Circle No. 367 


Network Simulator 


@ Lets you simulate and analyze 
networks 
® Offers a user-extendable model 
library 

Bones (Block-Oriented Network 
Simulator) provides a graphical en- 
vironment for the description and 
simulation of a wide range of com- 
munication networks such as local 
and wide-area networks, packet- 
switched networks, Integrated 
Services Digital Network, store- 
and-forward networks, and com- 
puter buses and architectures. You 
construct the model with the aid of 
building blocks from the model li- 
brary; the specifications include 
network topology, traffic volume, 
data structures, and protocol func- 
tions. You can also write compo- 
nents of a network model in C and 


Incorporate them into a _ Bones 


model. The simulator software 
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MQ 


SBesessieceseieinieie nine nan ni eae ne A ETN aN IRIE NEES IIsENN INTs 


DU=Z2OOL)”™ ...better performance at a better price 


GDSII PERFORMANCE AND FEEL... BETTER PRODUCTIVITY... 
-no time sharing for 100% throughput - more stations with the same budget 
- standard command structure — - engineering, layout, and production sites 
- user-friendly interface 

GROWING FUNCTIONALITY... 
ACCESS EXISTING RESOURCES... - GPL — 4th quarter 1989 
- GDSII and Gerber input/output - Constructs — Ist quarter 1990 
- Cambridge EBMF pattern generator output 
- full networking capability 


- third-party support for plotters /Versatec only $1 0. 500 (single user) 
call for free Evaluation kit @& quantity discounts available 


Macintosh is a registered trademark of Apple Computer Inc. 


4226 St. John’s, Suite 400, D.D.O. Quebec H9G 1X5 (514) 696-4753 Fax: (514) 696-5351 


Wlorkshc iS 19925 Stevens Creek Blvd., Suite 126, Cupertino CA 95014 (408) 973-7877 
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translates the finished model into 
a C program, executes an event- 
driven Monte Carlo simulation, 
computes statistical measures of 
performance, and displays the re- 
sults graphically. The hierarchical 
nature of the models allows the in- 
cremental compilation of simulation 
models, thereby eliminating long 


delays when you have to make 
changes. The simulator runs on 
Sun-3 and Sun-4 workstations un- 
der SunOS version 4.0.1. The ven- 
dor recommends at least 8M bytes 
of memory, 200M bytes of disk 
space, and an Apple or HP laser 
printer. From $20,000 to $25,000, 
depending on host configuration. 


AS SERIES 300W 


Multi output (ST/DT/DQ/WT Series) 
The WT Series have a wide input 
voltage range: 85-264VAC or 
110V-340VDC. The ST Series: 
from 8W triple output, in 

2.67” x 1.06” x 2.91”. 


Small in size; 2.3 w/cubic inches 
Single output (SS/DS/AS Series) 
up to 24V, up to 120 amps. AS 
Series Switching Power Supplies 
have 300W and 600W with 
AUTOMATIC INPUT VOLTAGE 
SELECTOR built-in. 


WT SERIES 30W 


These new SWITCHING POWER SUPPLIES are 
competitively-priced and available in large quantities. 


SUPERTEK ELECTRONICS, INC. 


543 W. Algonquin Road = Arlington Heights, IL 60005 
Phone: (312) 981-5655 = FAX: (312) 981-9076 
TWX: 910-687-2847 KANEGOLD 
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Comdisco Systems Inc, 919 E 
Hillsdale Blvd, Foster City, CA 
94404. Phone (415) 421-1800. FAX 
415-421-1800. Circle No. 368 


Schematic-Capture Tool 


® Component libraries contain 
more than 5000 parts 

@ Library includes TTL, CMOS, 
ECL, PLDs, and linear ICs. 

Tango-Schematic Series II is a 

greatly enhanced version of the 


vendor’s schematic-capture — tool. 
The tool is completely compatible 
with the vendor’s pe-board layout 
and autorouter products. It allows 
you to draw schematics on the 
screen, create new library compo- 
nents, perform design-rule check- 
ing, generate net lists, and output 
hard copy by means of a graphics 
printer or pen plotter. The en- 
hanced component library contains 
more than 5000 parts in technolo- 
gies such as TTL, CMOS, ECL, 
PLDs, linear ICs, and pPs. You can 
create flat drawings or hierarchical 
designs with as many as 99 sheets 
per level and with a large number 
of levels. The program displays a 
prompt line that gives brief instruc- 
tions for the current operation; an 
on-line help feature provides more 
than 100 screens of context-sensi- 
tive information. The documenta- 
tion includes a tutorial, examples, 
a command summary, and an index. 
$495. 

Accel Technologies Inc, 6825 
Flanders Dr, San Diego, CA 92121. 
Phone (619) 554-1000. FAX 619- 
554-1019. Circle No. 369 
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NEW GENERATION OF LOGIC PC-BASED ELECTRONIC PADS-PCB VERSION 3.13 
CAPTURE SOFTWARE DESIGN VERIFICATION NOW SHIPPING 


A New Generation (rates Bf cn elayed TC patent scnptag Engineers can verify 
of Logic Capture, slcxin-rao. (mal their designs, and 
PADS-LOGIC, is rca MH ee reduce Hardware 
now available from mmm | | } breadboarding, PCB CAD System, 
CAD Software, Inc. aie through the use of SS —— is now being ship- 
PADS-LOGIC has a : I" CAD Software, (eS Ea of ped. The Personal 
true multi-sheet, ee a Inc.'s, Logic Simu- foe of Computer-Based 
design oriented pmo ee | lation and Circuit a 2 bs PADS—PCB System 
database which State" RIND- CEE AT RIE AE Analysis Programs. oS Nae an al has a Very Large 
| provides a very Ser i Reet te oe) a Board, (450 Equiva- 
high level of performance for Electronic Engineers. Some of the | PADS-SUSIE, is a Digital Simulator with Timing, Functional & lent per ICs) Capability, with up to 30 layers. All technologies, 
systems features include: Automatic Reference Designations, Glitch Mode verification modes. Simulation passes can be made __ including Digital, Analog, Multilayer and SMT, are supported. 
Automatic Gating, powerful Macro Commands, interfaces to at either this Board Level, or the Hierarchical Level. Both Automatic & Interactive Placement and Routing Algorithms 
Logic Simulation, Circuit Analysis, and most CAD systems. Large Ae Ry are available. Automatic Design Rules Checking is included. 
circuit (250 sheets), and 100 layer level Hierarchical capability, PADS CIRCUIT ANALYSIS, for Analog Circuit Analysis, is based ($975.00) 


aiek paculooie Capkirmnewe ab Heniog san Bhbinbert upon Microsim Corporation’s highly successful version P-Spice, ; 
eae he i Cntr of any i evn Av Enpmeci Spices tah pled Arlo and Digital Mncd Mode Contact CAD Software Inc Litton MA. 
schematic to automatically update the PCB design; changes in the Simulator. ee ae py putts Mae oe 


board layout, including Automatic Gate and Pin Swapping, and = Contact CAD Software, Inc., Littleton, MA 30 Day Money Back Guarantee on all software! _ 


Component Renaming, are automatically backward incorporated _ Inside MA: (508) 486-8929 or Outside MA: (800) 255-7814 
_ to the original schematic. fe en 


Version 3.13 of 
PADS-PCB, the 
highly popular 


Pe CACC REDS 


* 
ye 


A security key is not required. The software cost is $450.00. 


Contact CAD Software, Inc., Littleton, MA 
Inside MA: (508) 486-8929 or Outside MA: (800) 255-7814 


A Printed Circuit Board Thermal Analysis 
software package is available from CAD 
Software of Littleton, MA. This software, 
(PADS-THERMAL), is used to evaluate the 
Thermal effects on a board, while operat- 
ing in various packaging environments, 
including closed containers with variable 
airflows, open containers, components on — 
top and bottom layer of boards, and other 
constraints. 


A unique feature allows the relocation of 
the Parts on the board, in order that 
different locations of heat generating parts 
can be evaluated. 


Contact CAD Software, Inc., Littleton, 
MA, Inside MA: (508) 486-8929 or 
Outside MA: (800) 255-7814 


POWERFUL SUITE OF 
AUTOROUTINES NOW 
AVAILABLE 


An extremely Powerful suite of autorouters 
that addresses every conceivable Design 
Technology, is now available from CAD 
Software, Inc.. 


The PADS-SUPERROUTER, an intelligent 
Ripup and Reroute Autorouter, is available 
for those Digital Circuit Designers want- 
ing autorouter performance that is equal, 
or better than the currently available 
autorouters on workstations, yet at a very 
modest price. PADS-SUPERROUTER is a 
costed Lee’s Maze Search Algorithm, that 
operates in Ripup and Reroute Batch | 
operations, ripping up blocking tracks and 
rerouting until the board is 100% complete. 
($4,500.00) 


configured for those Engineers and 
Designers that have critical circuits on 
their boards, such as high speed circuits, 
ECL, Bus lines, or Analog Boards, where 
the designer wants precise control over the 
track position, yet wants the power of an 
autorouter to quickly route the connec- 
tions. ($1,495.00) 


CAD SOFTWARE LEASING 
CAD Software, Inc., brings the leasing of 
SOFTWARE ONLY, to its customers. 
Traditionally, leasing firms do not lease 
software only, but require a minimum of 
50%-60% of the lease value to be made up 
of the hardware component. CAD 
Software, Inc.'s, software ONLY leasing 
plan, changes this requirement. 


With CAD Software, Inc.'s Leasing Plan, a 
as — = firm can have a high-performance PADS 
Softwar c, Inc. pe CAE & CAD System for only $400 - $500 


| ; - - : AD Stem fron $10 
SEE US AT WESCON BOOTH #1344 : the developers of PADS-PCB sags ON Bi Sasi i 


119 Russell Street, Suite 46, Littleton, MA 01460 Contact CAD Software, Inc., Littleton, 
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Debugger For T1I34010 


@ Fully compatible with TI's 
SDB340 debugger 
® Symbolic debugging facilities for 
T'134010-based graphics software 
GSpot (Graphics System Processor 
Operating Tool) is a window-ori- 
ented, symbolic debugger for pro- 
grams written in C or assembly lan- 
guage that run on a TI34010 graph- 
ics processor. The source-code win- 
dow shares the screen with a com- 
mand-line window and, if watch- 
points are defined, with a watch 
window. You can modify registers 


by means of a command line or a 
cursor-controlled editor. GSpot can 
access global symbols via the COFF 
(Common Object File Format) 
executable file, and it lets you refer 
to these symbols in your commands. 
The tool provides full source-level 
debugging facilities that allow you 
to step through programs written 
in C, in a mix of C and assembly 
language, or in assembly language 
only. Another feature is GSpot’s 
ability to run as a TSR (Terminate 
and Stay Resident) program so you 
can switch back and forth between 


GSpot and another debugger such 
as CodeView. GSpot fully complies 
with the Texas Instruments Graph- 
ics Architecture (TIGA) standard. 
To run the program, you'll need an 
IBM PC or compatible that has 58k 
bytes (with expanded memory) or 
100k bytes (without expanded 
memory) of free memory, a hard 
disk, and MS-DOS 3.0 or later ver- 
sion. $995. 

Pixelab Inc, 4513 Lincoln Ave, 
Suite 105, Lisle, IL 60532. Phone 
(512) 960-9339. FAX 312-960-9396. 

Circle No. 370 


: PLBesigner Vi.z 
System Name : CPU 
Possible Solutions: 


SW 2 x F388, PZORPG, 3 x P16R8 
2 x P3868, P2ORP4, 3 x P16R8 


2 x P36@, P2OR6, 3 x PI6RE 
2 x P36, P26R4, 3 x PiGRS 


es oe NENT CR I LIARS ONAN TRE AE SEAL XFER CORA AR ERODES DLAI UPHAM OS ORO 


2 x P3886, P3280, 3.x Pi6Re 


18 2 x P3086, P3280, Pi6R4, 2 x Pi6RS 


| Possible Devices: 


Attempted : 35692 


2 x P3886, PZ@RPS, PibR4, 2 x Pi6R8 


2 xX P388, PZBXRP6, 3 x Pi6RS 
Z x P3086, P2QXRPi@, PI6R4, 2 x Pi6R6 
2 x P36@, PZBXRP4, 3 x Pi6RS 


~ Partitioning Solution Meru 


EXIT 


Found : 165 


56Hna 
S68na 
56fma 
455na 
455ma 
538na 
53Hna 
S38ina 
398na 
398nma 


68ns 
66ns 
6fns 
6¥ns 
6¥ns | 
6fns 
68ins 
68ns 
68ns 
64ns 


Pi6R8 Pi6RG PiG6R4 Pi6V8R PZQRPS PZQRP6 PZBRP4 PZ@RP1B PiGRPS 
PiGRP6 PiGRP4 P2@X8 P26X4 PZ2HX18 PZBRB PZBR6 PZOR4 PZBXRPS 
P26XRP6 PZBXRP4 PZOXRP1@ P32 PZQVGR P3BG P3BGC PTI9RG PT19R4 
PRISRS PRISR6 PRIOR4 PTASRS PZZ2ViGR P6ee PZBRAIG PiGRAG P2ORSS 
P26RS4 PZGRS16 P331 P32VUX1GR P9B@ P33GX P33@ S39V18X $3918 ... 


PLDesigner uses your design philosophy 
when scanning its library of over 2500 
different parts. Possible devices have 
architectures appropriate to implement 
the design. Attempted solutions are the 
combinations of possible devices. Of these 
combinations, 165 viable solutions were 
found. You can then choose from the top 
ten implementations displayed. Power 
consumption, propagation delay and 
estimated cost given for each solution 
ensure that the final implementation you 
select is the most rigorous solution for 
your design problem. 


7 


Synthesize and select 
your best PLD solution. 


Only PLDesigner automatically make pin assignments and, if required, automatically 


° ° fit your design into multiple devices. — 
_ sear nage: solutions The intelligence of PLDesigner lets [2 hs—— 
or your design. ae 


you concentrate on your design, 
Whether you're new to PLD design or not, you'll benefit = without becoming an expert on 
from PLDesigner’s exclusive Architecture Mapping. hundreds of device architectures. 
First enter, synthesize, and simulate your design To make PLD design as easy as 
using any combination of Minc’s high-level language, multiple choice, call for your free 
schematic entry, or unique timing diagram entry. PLDesigner demo disk now. 
PLDesigner then automatically optimizes your design 


and selects the optimal device architectures, giving you 6755 Earl Drive 
Colorado Springs, CO 80918 
719-590-1155 FAX 719-590-7330 


solutions you may not have considered. Pick from the 
CIRCLE NO 211 


top ten solutions and PLDesigner will automatically 
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A revealing look at the broadest line 
of IDC connectors available. 


We show an X-ray of one of our IDC connectors to emphasize e ANSLEY? pioneered the one-piece connector design. It’s still 
that it’s what’s beneath the surface that makes the difference in the standard of the industry. 

IDC connector performance. To make your best choice among e Self-aligning cable guides in the connector assure positive 
IDC connector systems, take a close look at our line. termination every time — the key to high-yield, low-scrap 
The broadest line in the industry. production. 


e “D” connectors, headers, female sockets, ribbon, card edge, 


an The company behind the product. 
male, DIP plug, plus a full line of flat and round-to-flat cables. A cle: look at our company will reveatour aren: Gc al 
A real system with real system benefits. 


. position, our commitment to the future, and our ability to 
e Cable, connectors and tooling (hand or automatic) are support you worldwide. Write for our Annual Report — it’ like 
designed and built to work as a system — this 1s your 


. an X-ray of our company. 
assurance of reliability. 


® 
Designed for performance, built for productivity. = wae oes ee _ on es fhe peer oe 
e We extrude our cable to maintain precise conductor to Re anG TOF Wie 1OCAHOn OF Our ears ne eee 


conductor spacing. 1-800-344-4744. 


e Our beryllium copper contacts assure long-term stress Thomas & Betts Corporation, Electronics Division, 


retention in the critical crimp zone — preventing relaxation 1001 Frontier Road, Bridgewater, NJ 08807 201-685-1600 
and the potential for intermittance. 


Thomas & Betts facilities in Australia: Wyong North N.S.W., 43 53 2300; Canada: Ontario, 416-858-1010; France: Rungis Cedex, 1-46 87 23 85; Hong Kong: 
Kowloon, (852) 3-7391286; Italy: Milan, 02-61 20 451; Japan: Tokyo, 3 791 6411; Mexico: Naucalpan, 905 393 85 10; Singapore: 747 0244; Spain: Barcelona, 
03-3 00 22 52: Sweden: Upplands Vasby, 07 60-8 81 10; Taiwan: Taipei, 2 713 0509; United Kingdom: Dunstable 0582-608101; West Germany: Egelsbach, 0 61 03-40-40. 
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ALL POWER SUPPLY , 
ROADS LEAD TO 


ELECTRONIC 
MEASUREMENTS = 


Plot your own course—request 
Product information from your 405 ESSEX ROAD, NEPTUNE, NJ 07753 
Sales representative or call Call TOLL FREE 800-631-4298 


1-800-631-4298 ee 3 | ‘Call 201826-8300 Nan pen 
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SCR REGULATED 
DC POWER SUPPLIES 
: 


SINGLE 
PHASE 
TCR 


e 4 power 

levels 600 W - 

1,000 W - 
1,800 W - 2,800 W 

¢ DC outputs variable over full range of 0 to 7.5 

V DC through 0 to 2,500 V DC 

e Regulated and metered (V and A) 

e CVICC with automatic crossover 

e Fully programmable and remote sense 

¢ Complies with VDE 875-N and VDE 871-A 

e 5-year warranty 


[ THREE 
= 2 PHASE 
a TCR 
ee e 3 power 

~ ranges 

2,500 W- 

5,000 W - 

10,000 W 
e DC outputs 

variable over range 
from 0 to 6 V DC through 0 to 600 V DC 
¢ Regulated and metered (V and A) 
e CV/CC with automatic crossover 
¢ Complies with VDE 875-N and VDE 871-A 
e 5-year warranty 


EMS HIGH FREQUENCY 
SWITCHING DC POWER 


e 48 models 600 W to 1,000 W to 2,500 W to 
10,000 W 

e Voltages from 7.5 V DC through 1,000 V DC 

e High density packaging — up to 3.1 Wicubic 
inches at 5 kW 

e Regulated and metered (V and A) 

e Fully programmable and remote sense 

e CVICC with automatic crossover 

e 5-year warranty 

e U/L recognized 


ELECTRONIC MEASUREMENTS, INC. 
405 Essex Rd., Neptune, NJ 07753, Dept. EM 
TOLL FREE: 800-631-4298 
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CAE & SOFTWARE DEVELOPMENT TOOLS 


VHDL Simulator 


® Runs on a variety of worksta- 
tions 
e@ Lets you monitor simulator ac- 
tion and make quick fixes 

Zycad System VHDL (VHSIC 
Hardware Description Language), 
a software simulator that runs on 
workstations such as Apollo, DEC, 
and Sun computers, compiles 
VHDL specifications in an execut- 
able model. Because the simulator 
is interactive, you can monitor the 
action inside the model, stop the 
simulation at any time, and make 
changes to the model before con- 
tinuing (or restarting) the simula- 
tion. The package includes a source- 
level debugger that provides line- 
by-line control over simulation 
runs. The postprocessor can auto- 
matically compare results from dif- 


ferent simulation runs, examine the: 


number of contentions that occur on 
a bus, or analyze the time spent in 
executing specified instructions. An 
optional developer kit includes a 
syntax-directed editor that pro- 
vides on-line help, syntax tem- 
plates, and pull-down menus. Zycad 
System VHDL, $40,000; VHDL de- 
veloper option, $10,000. 

Zycad Corp, 1380 Willow Rd, 
Menlo Park, CA 94025. Phone (415) 
688-7400. FAX 415-688-7550. 

Circle No. 371 


Comprehensive CASE Tool 


@ Multiuser, multiproject design 
tool for graphic workstations 
@ Uses vendor’s Structured Method 
and generates Ada, C, or Pascal 
Cradle (Controlled Requirements 
for Analysis and Design with Logis- 
tic Execution) is a comprehensive 
CASE (computer-aided software 
engineering) tool for the design of 
real-time and commercial software 
systems. It runs on Apollo worksta- 
tions under Unix, and it automati- 
cally generates code in Ada, C, or 
Pascal from structure diagrams, 
module specifications, and data-dic- 
tionary entities. The system pro- 


vides users with access to past and 
current projects, and it ensures 
data integrity by preventing simul- 
taneous file updating by multiple 
users. Further, a system of en- 
erypted passwords and authoriza- 
tion levels defines each team mem- 
ber’s access rights. The graphics 
editor has a built-in syntax-check- 
ing feature so that generating a 
syntactically incorrect diagram is 
impossible; cross checking ensures 
the consistency of the total system. 
The package also includes a configu- 
llration-management feature that 
handles change requests in a con- 
trolled manner and ensures that 
changes are reflected in all of the 
pertinent files and databases. From 

$12,500 for a 3-user version. 
Yourdon Inc, 1501 Broadway, 
New York, NY 10036. Phone (212) 

391-2828. FAX 212-869-5826. 
Circle No. 372 


Graphics Interface 


@ Allows character-based programs 
to generate windows 
® Works with Macintosh and OS/2 
machines 
A new version of XVT (Extensible 
Virtual Toolkit) allows designers of 
character-based applications to pro- 
vide windowing, pull-down menus, 
dialog boxes, scroll bars, and other 
graphical-interface features. The 
same application source code works 
with Windows, Presentation Man- 
ager, and Macintosh graphical in- 
terfaces. Because XVT can handle 
many programming details and can 
make an XVT application look like 
a Macintosh, Windows, or Presen- 
tation Manager application, a single 
version of your source code is port- 
able to any of these operating envi- 
ronments. The Windows, Presenta- 


tion Manager, Macintosh, and char- 


acter-based versions of XVT cost 
$595 each. 

Graphic Software Systems Inc, 
9590 SW Gemini Dr, Beaverton, OR 
97005. Phone (508) 641-2200. FAX 
503-643-8642. Circle No. 373 
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It takes a lot to keep our two-piece 
connector customers happy. Reliability. 
Quality. Availability. 

And enormous selection. 

We're confident we’ve got one for 
you, too. 

A. Example. Our AMPMODU 
two-piece connectors, 12-200 positions, 
2 row and 30-300 positions, 3 row, in 
horizontal and right-angle versions. 
Our worldly (and world-famous) post 


AMP, AMP-HDI, AMPMODU, and ACTION PIN 
are trademarks of AMP Incorporated. 


and receptacle design—dual cantilever 
beams, anti-overstress, post-stop. 
Clean, elegant, reliable. 

B. Or our high-pin-count con- 
tender, the AMP-HDI connector 


group. Available to 684 positions on a 


Out of many com 


0.100” grid, with four-way contact on 
every pin. Power and miniature coax 
contacts available, too. All in all, hard- 
working state of the art. 

C. Or our Box Contact group. 
Same contact design as AMP-HDI— 


the p 


very forgiving of pin angle during 
mating. Very reliable. And available 
on 0.100” 0.075”, and 0.050” CLs, 
with microminiature coax. MIL-C- 
55302s available as well. 

D. And Eurocards, compatible 
with DIN 41612 types, available in 
1/2s, reverses, expanded 2 and 3 row 
specials to 150 positions. Made world- 
wide by AMP, available nearby. 

All these choices come with options, 
of course—special platings, ACTION- 
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PIN press-fit contacts, and more. 
All in the name of having exactly 
the one you need. 


For information on AMPMODU 
Two-Piece Connectors or others in 
our lineup, call the AMP Information 
Center, 1-800-522-6752. For charac- 


terized backplane assemblies, contact 
AMP Packaging Systems Inc., 

P.O. Box 9400, Austin, Texas 78766, 
(512) 244-5100, or your AMP 

Sales Engineer. AMP Incorporated, 
Harrisburg, PA 17105-3608. 


AAW F interconnecting ideas 
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Application-Specific 


Hybrid Packaging 


Solutions. 


Our engineering staff can convert your circuit schematics or ex- 
isting printed circuit boards into a thin film, thick film or PCB- 
based hybrid circuit...which, when vertically integrated, in- 
creases your system functionality and reliability. 


Our flexible, alternative hybrid packaging solutions can save you 
the hassle of ordering, testing, stocking and assembling com- 
ponents. You gain in overall system reliability, through fewer 
discrete components and fewer connections. 


Philips Circuit Assemblies’ hybrid circuits arrive 100% func- 
tionally tested and ready to integrate into your board-level 
product. 


No capital investment. 


When Philips Circuit Assemblies handles your total hybrid pro- 
duction, you get today’s technology today...without long-term 
capital investments in process development and equipment. 


To meet your system size and cost reduction goals with higher 
circuit reliability and fewer hassles, turn to America’s largest 
supplier of custom thin and thick film hybrids — Philips Circuit 
Assemblies. 


To get started, just call 1-800-522-7752 (in Wisconsin, dial 
414/785-6359). 


For our capabilities catalog, write to: Philips Circuit Assemblies, 
A Division of North American Philips Corporation, Corporate 
Advertising, 2001 W. Blue Heron Blvd., P.O. Box 10330, Riviera 
Beach, FL 33404. 
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TEST & MEASUREMENT INSTRUMENTS 


Probe That Supplies 

Hot And Cold Air 

® Operates from standard-shop, 
compressed-air supply 

e Instantly produces air at 0 and 
160°F 

Although intended to test controls 

for internal-combustion engines (for 

example, automatic chokes), the 

Model 351-60 temperature sensor/ 


choke tester will find use in testing 
purely electronic products. The 
handheld unit can deliver a blast of 
0 or 160°F air using only a standard- 
shop air supply of 15 cfm at a gauge 
pressure of 80 to 100 psi. The hot 
and cold air is available instantly. 
$92.50, including a fitting and tub- 
ing. 

Vortec Corp, 10125 Carver Rd, 
Cincinnati, OH 45242. Phone (800) 
441-7475. Circle No. 351 


MIL-STD-1553 

Bus Analyzer 

® Complies with MIL-T-28800D for 
flightline operation 

@ Allows complete remote-terminal 
testing of the 1553 bus 

The ABA 503 bus analyzer meets 

the environmental requirements of 


Now, you can afford 
the high precision 


you really need. 


With new YSI Precision Machine-Insertable 


Thermistors. 


Tape and reel packaging reduces your 
manufacturing costs and YSI precision gives 
you the edge in circuit accuracy and reliability. 
As an established supplier, we also help you 
control costs with better material manage- 


ment and JIT delivery. 


Call YSI for more information at 800 343- 
4357 (in Ohio, call 513 767-7241). Ask about 
our custom-built temperature assemblies, too. 
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MIL-STD-28800D Class 2, qualify- 
ing it for use in flightline testing 
of MIL-STD-1553 systems. The 
analyzer, which is based on the ven- 
dor’s bench and _ production-test 
1553 analyzers (ABA 500, 501, and 
502), allows complete remote-termi- 
nal testing of the 1553 bus. The unit 
provides two methods of storing 
large amounts of data: a 360k-byte 


YSI Incorporated | 


Yellow Springs, Ohio 45387 USA 
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RAM pack, which emulates an MS- 
DOS floppy-disk drive, and a rugge- 
dized 20M-byte hard disk. $40,000 
to $54,000. Delivery, 12 weeks 
ARO. 

Interface Technology, 2100 E 
Alosta Ave, Glendora, CA 91740. 
Phone (818) 914-2741. FAX 818- 
330-8346. Circle No. 352 


Goo BARS BALD 


1-GHz Logic-Timing 

Analyzers 

© Hxpandable to 448 channels 

@ Use IBM PC/AT-compatible 
computer as host 

The T-132W and T-132EM are very 

high-speed logic-timing analyzers. 

The T-132W allows measurements 

with 4-nsec resolution on 32 chan- 


EX OSB Lh i eG 


Feed this to your PC 
and it'll think it’s an 
HPBASIC workstation. 


environment. 


Discover the new 
solution for cost-effective 
technical workstations. 
HTBasic from TransEra. 


Finally, there’s a way for serious technical 


computer users to get the power and features of 


HP BASIC on a PC. The answer is HTBasic, a 
real engineering BASIC that turns your PC 
into an HP 9000 series 200/300 BASIC 
workstation—at a fraction of the 
cost. 

Like HP’s Rocky 
Mountain BASIC, HTBasic 
from TransEra is a state-of- 
the-art BASIC that gives you all 
the capabilities you need for complex 
engineering applications. Plus, you get 
important advanced features you won’t find 


with any other PC BASIC. Like the complete set 
of HP graphic commands. Integrated HPIB (GPIB) 
syntax for intelligent instrument control. The advanced 
I/O Path system. And built-in matrix math. In fact, all the 
optional HP binaries are built in. There’s nothing else to load. You 
even get the full screen program editing and debugging 


HP HP BASIC and HPIB are registered trademarks of Hewlett-Packard. 


= 3707 North Canyon Road, Provo, Utah 84604 * TEL: 801-224-6550 © FAX: 801-224-0355 
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nels with 4k words of memory, 
measurements with 2-nsec resolu- 
tion on 16 channels with 8k words 
of memory, and measurements with 
2-nsec resolution on eight channels 
with 16k words of memory. The T- 
152EM has 500 times the memory 
depth of the T-182W and in addi- 
tion, allows 1-GHz acquisition on 
eight channels with 8M words of 
memory. You can add synchronized 
units triggering at 200 MHz to a 
maximum of 448 channels with 8M 
words of memory. T-132W, $22,750; 
T-132EM, $90,000; 8-channel probe 
sets, $1450. 

Outlook Technology Inc, 200 E 
Hacienda Ave, Campbell, CA 
95008. Phone (408) 374-2990. TLX 
350479. Circle No. 353 


ASIC Verifier 


@ Stores 592k vectors for 128 pins 

® Operates to more than 100 MHz 

The Topaz-V, ASIC-verification 
system can store very large sets of 
test vectors for high pin-count de- 
vices. For a 128-pin device, the vec- 
tor set can contain 592k vectors; for 
a 64-pin device, the vector set can 
contain more than 1 million vectors. 
The system also incorporates a 
high-performance parametric meas- 
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generators 


from R&S$ 
I phHz to SOMHz 


10...6400 


Call or write for 
full details on Function Generators 
APN, AFG and AFGU. 


A-AF.E 


Design and turn-key installation 
of systems with software and servicing. 
Calibration, training and documentation. 


‘il. = © An independent concern, founded in 1933. 
Agi BD. | 5000 employees, represented in 80 countries. 
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urement unit, the inclusion of which 
does not compromise other specifi- 
cations. Maximum test rate is 110 
MHz. Pin-to-pin timing skew is 
+500 psec, and driver slew rate is 
1.5V/nsec. The unit supports the 
IEEE P1149.1 testability specifica- 
tion, which allows the unit to test 
devices containing — scannable 
latches. A 32-pin configuration sells 
for $101,000; a 320-pin system sells 
for $472,000. 

Hilevel Technology Inc, 31 
Technology Dr, Irvine, CA 92718. 
Phone (800) 445-3835; in CA, (800) 
541-2742. FAX 714-727-2101. 
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IEEE-488 Interfaces 
For Macintoshes 


© Support 800k-byte/sec transfers 
on Mac Il 

@ Include desk-accessory software 

The MacAdios 488s is an IKEE-488 


interface that connects to the SCSI 
port of an Apple Macintosh Plus, 
SE, or II personal computer. The 


MacAdios 488n plugs into the 
Nubus of “slotted” Macintoshes. 
The SCSI interface supports 150k- 
byte/sec transfers; the Nubus unit 
supports transfers at 800k bytes/ 
sec. Desk-accessory software en- 
ables you to control IEEE-488 in- 
struments without additional soft- 
ware. It also permits you to record 
instrument-control “scripts” and 


save them to disk. A set of high- 
level-language-compatible drivers, 
MacDriver488, lets you incorporate 
instrument-control sequences in 
your own programs, even ones 
written in Hypertalk. MacAdios 
488s, $795; MacAdios 488n, $595. 
GW Instruments’ Inc, 35 
Medford St, Somerville, MA 02143. 
Phone (617) 625-4096. FAX 617- 
625-1322. Circle No. 355 


d-Slot, C-Size 
VXIbus Mainframe 


® Has removable top to facilitate 
probing 

@ Provides 50W/slot; supplies 
forced air for cooling 

The V XI-1000 is a 5-slot mainframe 

for vertically or horizontally ori- 

ented, C-size VXIbus cards. The 7- 

in.-high, 28-lb chassis also accom- 

modates A- and B-size cards. The 

top cover is removable, permitting 


al sho ck protective devices. A novel reliable 
ism also secures the slide in both the 


open and closed positions. @ If your packaging 


302 


problem involves access to electronic instrumentation in 
rugged, hostile environments, call Jonathan — our 
Application Engineering Group can design a dependable 
solution for you .. . at a very competitive price. 


See us at Wescon Booth No. 2330 
CIRCLE NO 220 


ernest: 


300 Series 


w/Shock Blocks Type Il 


Industry standards in industrial and aerospace 
applications, Jonathan chassis slides are offered with 
load ratings to 800 Ibs. 


Jonathan Manufacturing Corporation © 1101 So. Acacia Ave., Fullerton, CA 92634 ¢ (714) 526-4651 ¢ FAX: 714-773-5582 
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Panouit’ Eurocard DIN Connectors 
NOW...Assured Performance 
PLUS Guaranteed Gold Thickness 


Equals...The Right Connector For Your Application. The table below helps you select the connector best 


Now you can specify the performance level and suited for your application. 
minimum gold plating thickness you need and be as- 
Performance Min. Plating Mating Harsh Environment 
Class Thickness Cycles Testing 
None 


sured of getting the DIN connector that provides the 
highest performance at the most eco- 
nomical cost. Utilizing a precision 8 Microinch 
15 Microinch 
Consult Factory 


: § brush plating process, Panduit 
' 4 guarantees a minimum plating 
| thickness for each DIN Perfor- 


Cl S b PANDUIT Eurocard DIN connectors are fully inter- 
me 8s. 90 YOU Can De mateable to DIN 41612, MIL-C-55302, BSI9525 and 
confident of contact integrity. IEC 603-2 specifications. They provide compatibility 
: with VMEbus, NUBUS, STEbus, MULTIBUS II, 
FUTUREBUS or CIMBUS. Panduit also offers: 


e A full line of connectors and accessories to meet your 
total package requirements. 


@ Over 15 years of connector manufacturing and 
engineering experience, using state-of-the-art equipment 
to keep pricing competitive without sacrificing quality. 


@ Full service and technical support to provide the right 
connector, on time and on budget. 


Specify the DIN connectors with the 
added plus—Specify PANDUIT. 


ep 


Call 1-800-777-3300 Toll-free today — 
and ask for Telemarketing...for a g 
quote or more information. = 


PANDUI i CORP 


ELECTRONICS GROUP 


Tinley Park, IL 60477-0981 
FAX: 1-312-532-1811 


Visit PANDUIT at WESCON Booth 2117 
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probe access to one card plugged 
directly into the backplane—with- 
out an extender or the removal of 
any other cards. The unit’s power 
supply provides 50W/card slot. The 
5V bus is fused. Fans with self-ad- 
justing variable speed furnish 
forced air for cooling while minimiz- 
ing noise. A carrying handle makes 


the unit easy to move. The VXI- 
AT2000 interface kit lets you con- 
trol the VXIbus from an IBM PC/ 
AT-compatible computer. In addi- 
tion to hardware for the PC/AT bus 
and the VXIbus, the kit includes 
the vendor’s LabWindows instru- 
ment-control software. VXI-1000, 
$3600; VXI-AT2000, $3800. 


National Instruments Inc, 12109 
Technology Blvd, Austin, TX 
78727. Phone (800) 433-3488. FAX 
512-250-9319. Circle No. 356 


In-Circuit Emulator 
For DS5000 wC 


® Two trace buffers store tume-tag 
data and external trace bits 

@ Allows 1M byte of emulation 
memory 

The HMI-200-8051 in-circuit emula- 

tor with support for Dallas Semi- 

conductor’s DS5000 uC allows de- 

velopment and debugging of pro- 


Only With System Friendly 


Up to 16 channels, grams for the unusual chip. The IC 
O 100-H7 to Just one of hundreds of programmable hardware is available in versions that include 
2 ~g MHz. building block configurations possible with our oper- 8k and 32k bytes of nonvolatile 
HP LP TD ating system. Just one of hundreds of exclusive RAM. The emulator has two 4k- 
es possibilities that make Precision 6000 truly System frame-deep, 88-bit-wide trace buff- 

80 dB/octave. Friendly now and easy to update in the future. Call ers that store 32 bits of time-tag 

1° phase match. (607) 277-3550 for brochure. Or write. data and 16 external trace bits. The 
Pre and post gain. : | ‘ emulator includes 128k bytes of 


bank-selectable emulation memory, 
which you can expand to 1M byte. 
The vendor’s Sourcegate high-level- 


Differential input. i 
Calibration input. 1 


Output monitor. language debugger has a windowed 
Allin 7” interface and works with C, Pascal, 
mainframe. = mixweecesamsens and PL/M compilers from many 


vendors. Emulator, $5390; debug- 
ger, $1500 for MS-DOS. $8000 for 
Sun and Apollo workstations. 
Huntsville Microsystems Inc, 
Box 12415, Huntsville, AL 35802. 
Phone (205) 881-6005. FAX 205- 
882-6701. Circle No. 357 


PRECISION FILTERS, INC. 


240 Cherry Street, Ithaca, New York 14850 
Visit us at Wescon, Nov. 14-16, Booth Number 612 
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Two PC-Based Spectrum/ 
Network Analyzers 


®@ Cover 12.8 kHz and 102.4 kHz 
@ Use an IBM PC/AT-compatible 
computer and MS Windows 

The HP 3566A is an 8-channel spec- 
trum/network analyzer; the HP 
3067A is a 2-channel unit. Both are 
based on an IBM PC/AT-compatible 
computer that you must supply. 
The 3566A operates to 12.8 kHz; 
the 3567A operates to 102.4 kHz. 
The included software runs under 
Microsoft Windows and allows you 
to control the measurement proc- 
ess. The software also allows you 
to create your own control and 
analysis programs in a variety of 
languages supported by Microsoft. 
Measurement and computational 
capabilities include transient-time 
capture, harmonic-order tracking, 
auto- and cross-correlation, and ’4- 
octave filtering with A weighting. 
The output data formats include 


Crystal Clear 
LCD Modules 


Hantronix, Inc. has for immediate delivery, a large 
variety of high-resolution LCD modules: Our wide 


selection of formats include: 
1x8 1% 16-2 45620 
2x16. 2x20 
4x16 4x20 


+:x°24 


Also available are: 
Super Twist Models 
E/L or LED Backlight 
Extended Operating 


Temperatures 
(-20°C — 70°C) 


priced LCD modules, call or write: - 


HANTRONIX, INC. 
250 Santa Ana Court 
Sunnyvale, CA 94086 


Tel: (408) 736-3191+Telex: 880165*Fax: (408) 749-0477 


See Us at WESCON 89, Booth 2244 
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1 x-32 
2x24 2x32 2x40 
4x 40 A. 


Positive or Negative Types 
Wide Viewing Angles 
Various Character Heights 
Custom Models 

¢ Graphic Modules 

For more information.on our high-quality and moderately 


multichannel power spectra, fre- 
quency-response curves, and water- 
fall displays. 3566A, from $22,000; 
3567A, from $18,000. Delivery, 
eight weeks ARO. 
Hewlett-Packard Co, 
Pruneridge Ave, Cupertino, 
95014. Phone (800) 752-0900. 
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2-Channel, 10-MHz 
FFT Spectrum Analyzer 


@ Includes IBM PC/XT-compatible 
computer 
@ Provides 128k bytes of waveform 
memory for each channel 
The R375 is a 2-channel, 10-MHz 
FFT spectrum analyzer that in- 
cludes an IBM PC/XT-compatible 
computer with a 20M-byte hard 
disk, a 3’4-in. floppy-disk drive, an 
IBM EGA display, a mouse, and 
640k bytes of memory. The unit, 
which backs each channel with 128k 


bytes of waveform memory, has a 
hardware DSP “engine” that sup- 
ports FFT averaging and window- 
ing. Dynamic range exceeds 65 dB. 
You can select full-scale input sensi- 
tivities from 256 mV to 512V p-p 
under software control, and you can 
switch between 500 and 1-MQ in- 
puts. $6995. 

Rapid Systems Inc, 4383 N 34th 
St, Seattle, WA 98103. Phone (206) 
047-8311. FAX 206-548-0322. 
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Test System For 
Smart-Power [Cs 


® Supplies 2 kV and 100A 

® Has relay matrix that handles 
10A and 2 kV on 48 pins 

The A510-SP is a device test system 

for smart-power ICs. It provides 

engineers who are developing test 

programs with the same graphical 

interface as do other members of 
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On universal standby. 
With double overcharge protection. 


VARTA — worldwide leader in NC Button Cell With up to 12% higher capacities than the 
technology again demonstrates their ability to proven DK cells and with a fast recharge 
innovate — has now developed a new genera- capability of 7-hours in addition to the normal 


tion of rechargeable NiCd Button Cells capable  14-hours. When trickle charging, the cells can be 
of accepting high rates of trickle charge currents. used with currents of between 0.01 CA (0.1 x 110) 
Even when fully charged, these cells can stillbe and0.05 CA (0.5 x 110). Why not enhance 
overcharged at currents of up to 0.2 CA (2x 110) your product features with a high reliabi- 
without risk of failure and are therefore idealfor lity standby power source. 
continuous charging in standby applications. Just give us a call for your 
The new VARTA V...R ceils you can rely on. freesamples. _ 
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TEST & MEASUREMENT INSTRUMENTS 


the A500 tester family. The system 
contains a newly designed, 56-pin, 
5-MHz digital I/O subsystem. Seven 
new instrumentation options in- 
clude a high-power voltage/current 
source capable of 680V and 10A, a 
voltage source that can produce 
100V and 100A, and a current 


MINIMUM SIZE 


source that can supply 100A or ab- 
sorb 40A. The system also has a 
2-kV source for breakdown-voltage 
testing and a high-power switching 
matrix that can handle 2 kV and 
10A on 48 pins. A floating ammeter 
measures from 1 pA to 100 mA at 
high common-mode voltages, and a 


E-T-A perfects the full feature circuit breaker in a spectacularly small 


size... Vx¥'xve" 


Built to the same exacting specifications as our larger full fea- 
ture breakers, the Mighty Mini is a giant of versatility ... adaptable 
to panel, printed circuit board, or snap-in mounting. It is ideal for 
protecting medical equipment, power supplies/input modules, data 
processing equipment, and other critical applications. 

Available in ratings from 0.05A to 10.00A with optional shunt 


tap feature, the Mighty Mini is high precision, low cost, and 100% 


tested and calibrated. 


Write for your Free Sample today! 


E=U/A\ 


CIRCUIT BREAKERS GROUP 


Circle Reader Service 
Number to receive our 
FREE Catalog. 


setting the pace for circuit protection 
7400 N. Croname Rd., Chicago, IL 60648 Phone: (708) 647-8303 Fax: (708) 647-7494 


© 1989 E-T-A Circuit Breakers 
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floating bias supply slews at speeds 
to 5V/nsec. $400,000 to $800,000. 
Deliveries begin in the first quarter 
of 1990. 

Teradyne Inc, 321 Harrison Ave, 
Boston, MA 02118. Phone (617) 482- 
2700. Circle No. 360 


Probe That Turns Scope 
Into Spectrum Analyzer 


® Covers 1 to 100 MHz 
® Has sensitivity of 100 pV +3 dB 

at 50 MHz 
The VOS 107 probe converts any 
oscilloscope into a spectrum ana- 
lyzer. The 2-0z, handheld device, 
which receives power from a small, 
wall-mounted transformer, covers a 
frequency range of 1 to 100 MHz 
with a flatness of +2 dB from 5 to 
100 MHz and a sensitivity of 100 
wV +3 dB at 50 MHz. The probe 
connects to the scope’s vertical in- 
put. After the scope’s sensitivity is 
set to 50 mV/division and its sweep 
speed to 0.5 msec/division, the 
scope triggers on the negative edge 
of a syne pulse that the probe has 
added to the spectrum. The probe 
then converts the scope’s vertical 
axis into a logarithmic scale with a 
scale factor of 10 dB/division and a 
minimum dynamic range of 50 dB. 
The display updates approximately 
160 times/sec. $380. 

Smith Design, 1324 Harris Rd, 
Dresher, PA 19025. Phone (215) 
643-6340. Circle No. 361 
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See us at WESCON, Booth #2432. 


| When your specs call 
for quick shipment 


call for Instant Emcor 


You're looking for the best 
enclosure to meet your speci- 
fications, but you also need it 
immediately. The solution — 
specify Instant Emcor. Get 
exactly what you need shipped 
to you within 5 working days. 


Pictured are just a few of the 
enclosure options available to 
you from Instant Emcor. It’s 
the broadest, most compre- 
hensive stocking plan in the 
industry. Choose from vertical, 
desk height, slope front, low 
silhouette and turret configu- 
rations — all available with a 
full complement of accessories. 
There’s also a line of computer 
support furniture. 


Emcor doesn’t make you order 
from a pre-assembled, pre- 
boxed inventory, so you're not 
forced to purchase unwanted 
accessory items. Instead, 
Emcor’s top-quality enclosures 
are fully assembled in single 
bay units to your specifications 
and shipped within 5 working 
days. Order one enclosure or 
many. In addition to the stand- 
ard colors, there’s an option of 
16 colors on a group of our 
most popular ESQ items, with 
shipment in 10 working days. 


Emcor was first with a ship 
from stock program. Today, 
we're still the industry leader 
with the broadest, most flexi- 
ble program. Call us today to 
see how we can help you. 


® 


Crenlo, Inc. 


1600 - 4th Ave. N.W. 
Rochester, MN 55901 
Phone 507-289-3371 
FAX #507-287-3405 
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Nichicon Aluminum Elecirolytics. 
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All the right reasons to be your capacitor choice. 


Solutions. Solutions. Solutions. film capacitors. Even hybrid ICs. 

At Nichicon, were in business fo help And behind these capacitor solu- 
bring your designs to market. With tions is something just as important. 
products and people that solve your Nichicon people— experts who 
capacitor needs today. And with support you in research, distribution 
answers for the challenges you'll face and customer service. People who 
tomorrow. know that on time delivery and a 

Were designing, manufacturing, competitive price can be just as 
supporting and servicing a full range important as product reliability and 
of capacitor solutions for general performance. 
purpose, high temperature, high To get a copy of our latest full 
CV, high ripple, low ESI, non-polar, line Nichicon Capacitor Choice 
low leakage, and low profile catalog and to find out more 
applications. about how Nichicon capacitors 

surface mount electrolytics. and people can deliver your 


& @ 
Miniature and can type elec- Lh ® capacitor choice, call (812) 
trolytics. Metalized and polyester A teed aRECOR 843-7500. 


927 E. State Parkway * Schaumburg, IL 60173 ¢ (312) 843-7500 


One good idea after another. 
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Not too long ago, when people were 
predicting that new technologies 
would lead to the demise of the 
rotary switch, Grayhill responded 

by starting to re-design it for today’s 
and tomorrow's needs. Here's what 
were doing— 


Process-compatible 
designs. 


Today’s technology demands 
process-sealing so your switches 
withstand wave soldering and 
cleaning processes. We offer 
process-sealed PC mount switches, 
single or multi-deck, with a growing 
range of choices of position, angle of 
throw, rating, circuitry and features. 


More than just 
run of the MIL. 


We've torture-tested and QPL-d 
them to provide the industry's 
broadest selection qualified to 
MIL-S-3786/04/13/20/35/39! 
Military versions are available for 
every major Grayhill series, 

Y2" and 1’, single and multi-deck. 
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Keep the quality, 
cut the cost. 


Extensive re-tooling and retro-fitting 
of “old” products—extensive review 
of materials and methods—extensive 
analysis of real-world applications— 
allowed us to reduce cost without 
compromising performance. For 
example, we've developed still higher 
reliability switches with lower cost 
materials, where long shelf life and 
low cycle life are required. 


Shorter lead times. 


Using interlocking parts instead of 
insert molding is just one way we've 
cut the production cycle on custom 
switches. Your custom switches 
come more quickly, your standard 
switches virtually immediately (from 
local distributor stocks if you prefer). 


We keep advancing 
the state-of-the-art. 


Our rotary line is never static...see 
box for the latest forward develop- 
ment in rotary switch technology. 
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Grayhill makes rotary 
switches right and makes 
them easy to huy. 


Technical specifications in the 
switch specifier's bible, the Grayhill 
Engineering Catalog, are detailed 
enough to guide you completely. 
Application assistance is as near as 
your phone, and delivery as near as 
your closest distributor. Call today 
for complete data on rotary switches 
for the nineties and beyond—from 
Grayhill! 


rey hill 


961 Hillgrove Avenue, P.O. Box 10373 
LaGrange, Illinois 60525-0373 USA 

Phone: (708) 354-1040 FAX: (708) 354-2820 
TLX or TWX: 190254 GRAYHILL LAGE 
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Commitment to Technology 


News Edition 
. e4e The electronics industry’s 
Magazine Edition only technical newspaper 
The electronics industry’s id Vv 


leading design publication 


Magazine 
Edition 
News 
Edition 


A Partnership in Power and Prestige Worldwide 
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NEW PRODUCTS 
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The SMA devices are available as 
completely preassembled plugs and 
jacks in performance ranges of 0 to 
18 and 0 to 26 GHz, qualified to 
MIL-C-39012. Using a_ bench- 
mounted, semiautomatic pneumatic 
tool, you can terminate the units 
in less than 60 sec. The 3.5-mm 
blindmate connectors offer a fre- 
quency range of 0 to 26 GHz, solid 
telescoping alignment, and a 
shielded outer contact. Bulkhead 
plugs and jacks and a 2-hole panel 
plug are available. Right angle ver- 
sions are optional. You can crimp 
terminate the 3.5-mm units using 
a standard military hand tool. SMA 
connectors, $3.15; 3.5-mm_ blind- 
mate connectors, $10 (1000). Deliv- 
ery is 12 and 14 weeks ARO, re- 
spectively. 

AMP Ine, Box 3608, Harrisburg, 
PA 17105. Phone (717) 564-0100. 
FAX 717-561-6179. Circle No. 389 


Coaxial Connectors 


@ Terminate 50Q, cables 

@ Accommodate frequencies as 
high as 26 GHz 

These SMA and 3.5-mm blindmate 

coaxial connectors terminate RG- 

405/U and RG-402/U semirigid ¢a- 

ble with a 500, nominal impedance. 


Port-Sharing Switches 


@ Designed to improve computer- 
room efficiency 

@ Have speed and code transpar- 
ency 

Models 8351-D and 8352-D_port- 

sharing switches are designed to 

improve computer-room efficiency. 

They allow three terminals to share 

one computer I/O port, three CPUs 

to share one printer, or three termi- 

nals to share one modem. The 8351- 


Viounted S 


- . Toggle . - Pushbutton = DIP 
_ ™ Sealed to prevent process contamination 
—™ Subminiature and Ultra-Miniature models 
= Tin-lead terminal plating 
@ Tape reel and dispensing tube packaging available 


m Withstands vapor phase and infrared reflow Soldering : a 


temperatures 


Call or write for literature and a free sample 
(617) 964-6400 
FAX (617) 527-3062. 
SEE US AT WESCON BOOTH #’s 2318-2322 
EDN November 9, 1989 
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C&K C mponents, Inc. | 
15 Riverdale Avenue 
Newton, MA 02158 


The Primary Source Worldwide®. 
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D switches 12 of the most required 
EIA RS-232 interface signals; the 
8352-D switches all signals at the 
RS-232 interface. All connections 
are made via four female, 25-pin 
connectors (A, B, C, common) on 
the rear panel of the desktop unit. 
A flick of the front-panel switch 
routes signals from the common 


connection to the appropriate signal 
connector. The switches are speed 
and code transparent and require 
no power. Model 8351-D, $151; 
Model 8352-D, $175. 

Electro Standards Laboratory 
Inc, Box 9144, Providence, RI 
02940. Phone (401) 9438-1164. 
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PORTABLE DATA: 
No MATTER WHAT THE FORM. 


For your next portable data appli- 
cation, choose the firm that has the 
most experience and technical exper- 
tise: Datakey, Inc. 

Over the past decade, we've de- 
signed and built more types of rugged, 
portable, easy-to-use data carriers 
than any other firm ... keys, tags, 
plug-type devices, memory cards, 
and other “smart” tokens. fe 


| Serial Memory Keys: Serial I/O 
| devices with 1-kbit, 2-kbit, or 4-kbit 
storage capacity. 
Parallel Memory Keys: For applica- 
tions requiring high speed or direct 
microprocessor interface, with either 
_ 16-kbit or 64-kbit capacity. 

We've also designed and built cus- 
tom portable data carriers, for a whole 
' range of applications.... including 


Since pioneering the key-shaped data carrier 


in 1981, our specialized expertise in packaging 
E?PROM and microprocessors has led to many 
advances in transportable data. Today, our stan- 
dard products include several devices with 
nonvolatile, read/write memory to meet your 
application needs: 


a 
Py 
( 
(ut. 


the access device for the US. government's 
secure phone system ... the largest single com- 
munications-security application to date. 

Call us toll-free today to discuss your require- 
ment, whether it involves a single custom pro- 
totype or thousands of units from our full line of 
standard products. 


1-800-328-8828 


(Ext. 217 for Standard Products, 
Ext. 229 for Custom Applications) 


Datakey, Inc. ¢ 407 West Traveler's Trail Burnsville, MN 55337 U.S.A. ¢ Phone (612) 890-6850 ¢ Fax (612) 890-2726 
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Extender Card 


@ Features readily accessible sig- 
nal lines 
® Gold plating minimizes test-point 
resistance 

The Model 031-076-01 J1/J2 exten- 
der card is fully compatible with all 
VME-standard hardware. Each sig- 
nal line from the backplane is con- 
nected to a square post in front of 
an on/off switch. The test-board 
side of the card is similarly accessi- 
ble. All the test points are gold 
plated to minimize connection resis- 
tance, and the ones at the card’s 
top end are marked with standard 
VME signal codes. Signal paths em- 
ploy a transmission-line geometry 
that virtually eliminates signal dis- 
tortion and adjacent-line crosstalk. 
Plastic guides, which hold the card 
firmly in place, have a side-action 
inserter/extractor mechanism that 
positively seats and extracts the 
card under test. $479. 

Hybricon Corp, 12 Willow Rd, 
Ayer, MA 01482. Phone (508) 772- 
5422. FAX 508-772-2963. 
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Solid-State Timers 


@ Function as a time delay or a 
relay 
@ Offer either ac or dc outputs 
These potentiometer-adjustable _ sol- 
id-state timers can function either 
as time-delay output modules or as 
stand-alone, pc-board-mountable re- 
lays. Available with either a delay- 
on-operate or an interval-on-timing 
function, the units are available 
with ac output (OAT Series) or de 
Text continued on pg 318 
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VISHAY Electronic Components 
Group Will Satisfy All 
Your Resistor Needs | 
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MIL-R-22 Approved MIL-R-55342 Approved, Char. E, K Chips 


Resistance Range from 0.5Q to 10kQ TCR to 5ppm/°C 

Resistance Tolerance +10%, others available Tracking to lppm/°C 

Power Rating 12.5, 25, 50, 100, 150 & 300 watts Ratio Tolerances to 0.005% 

Types MP06, MP10, MP15, MP25, MP30, MP40 @ 301-641-6844 Resistance RAGS U0 19 JUVIO 

Fax (301) 641-7413 @ CIRCLE 40 Precision Custom & Standard Networks 


SIPs, DIPs, LCCs, Flatpacks, Small Outline 
Precision Metal Film Custom Arrays, Silicon & Alumina Chips for 
MIL-R-10509 & MIL-R-55182 Approved Hybrids, Microwave Substrates @ 716-283-4025 


Fax (716) 283-5932 @ CIRCLI 
Over 1.234 billion unit failure rate hours to 
MIL-R-55182 without a single failure. 
Hermetically Sealed Styles RNR/RNN/RNC, 
Characteristics C & E, Established Reliability. Prec Virewo 
Resistors, Networks, Specials @ 301-739-8722 MIL-R-26, MIL-R-93, MIL-R- 18546, 
Fax (301) 797-6852 @ CIRCLE 4) MIL-R-39005 (RBR), MIL-R-39007, MIL-R-39009, 


MIL-R-55 182 & MIL-R-83401 Approved 


Established Reliability, Temperature Sensing & 
Conpensating, Ultra-high Stability, Hermetically 


Kilitery, C ercial & Soecial Purpose ‘ 
Military, Commercial & Special Purpose ¢ Sealed, Special TCR, Low Reactance. 


MIL-R- 10509, MIL-R-22684, Resistors, Printed Circuit, Axial & 
MIL-R-39017 & MIL-R--55182 Approved Radial Leaded, 4 Terminal Molded, 
Broad Military Qualification with RLR & RNC/RNR product at level S. Silicone Molded/Coated, Ultra-Miniature, 
Surface Mount @ 303-242-0810 


Custom services include: soecial burn-in, marking, test aries, | 
P Oe oe Fax (303) 242-5917 @ CIRCLE Aé 


serialization, X-ray, noise screen, ESD packaging, hot solder dip leads. 


Commercial products include: low value, flameproof and pulse 
withstanding styles; chip resistors. 


Specials include: high power, ultra high value, high voltage, Precision Bulk Meta 
hermetically sealed; custom networks. @ 814-362-5700 MIL-R-122, MIL-R-22097, 
PGK AGIA) SOL DOSS S Salle e ae MIL-R-55182/9 & MIL-R-83401 Approved 


TCR to 0.3p0m/°C 
TCR Tracking to 0.2ppm/°C 
Absolute Initial Resistance to 0.001% 


jo) 


Military Precision & Commercial Components 


Widest Selection of MIL-Approved Components Available Resistance Ratio Stability to 0.001% 
Surface Mounted Components, Wirewound, Metal Oxide Load Life Stability to 0.0025% 
& Carbon Film Resistors, Thick & Thin Film Chip Resistors, Shelf Life Stability to 0.0005% 


Resistor & Resistor/Capacitor Networks, Commercial Trimmers, ; 

Thermistors, Inductive Components, Transformers, Clock Oscillators, 'N€fmMal EMF to 0.05V/'C 

Connectors, Plasma Display & Touch Panels @ 402-564-3131 Resistors, Trimmers, Networks, Chips, 

Fax (402) 563-6418 @ CIRCLE 43 Surface Mount, Specials @ 215-644-1300 
| Fax (215) 640-9081 @ CIRCLE 47 

TECHNO Division - Military Trimmers | 

MIL-R-22097, MIL-R-27208, MIL-R-39015 & MIL-R-39035 Approved 

@ 818-781-1642 @ Fax (818) 781-8647 @ CIRCLE 44 


VISHAY Electronic Components Group...a visHay Company 
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Save money and time 


Resistor networks were once exclusively used to 
save PC board-space. A designer can no longer 
think this way. With the Erisistor computer- 
aided production system one can design resistor 
networks, and within minutes, can unburden his 
design of the need for trimming or recalibration 
provisions. Enjoy the improved performance, 
higher reliability and the significant reductions 
in size, weight and cost. 


Send for your free design diskette today! 


Erisistor 


the irresistible resistor 


PX 
ERICSSON & 
Ericsson Components AB 
P.O. Box 98 
S-563 00 Granna 
SWEDEN 
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ACTUAL SIZE 


10 Digit (20 Segment) LCD Display with Gate, Function, 
and Input Annunciators. 


e | Hz to Over ISO MHz Direct Count (1 Hz resolution in | Sec 
e Single Shot Time Interval 1OO ns, .1 ns averaged. 


e Functions Include: Frequency, Period, Ratio, and Time 
Interval and Average. 


e 16 Segment Analog Inout Bargraph is driven by an 8 Bit 
A to D and Can Be Used for Signal Level Display. 


e Low Power (250 mw) with Single 5v Supply. 


e High Accuracy, | ppm IO MHz Crystal Time Base with Cal 
5821 N.E. 14th Avenue « Fort Lauderdale, Florida 33334 Adjust on Board. 


(800) 327-5912 ¢ FL(305) 771-2050 « FAX (305) 771-2052 e Economical to Use in Custom OEM Applications. 
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Now your CMOS backup battery can be 


what you've always wanted it to be. 


Just another component. 


Forget those labor intensive 
methods normally required for 
printed circuit board mounting 
of batteries. Our new axial lead 
uPowerCells™ (Lithium Iodine 
2.8V Solid CMOS Backup Cells) 
look like a resistor or capacitor. 
They’re about the same size and 


they don’t need special handling. 


You can put them on a Se- 
quenced tape reel for automatic 
printed circuit board insertion. 
And like most other compon- 
ents, ~.PowerCells™ can be wave 
soldered, cleaned and dried us- 


versions to 1 amp hour ar ae 


available in a new space-saving 
rectilinear package. The Catalyst 
Research line includes modules 
for sensing power loss and 
transferring to battery backup 
as well as clock modules with 
battery built in. 

Best of all, Catalyst Research 
uPowerCells™ are priced like _- 
other components. — 


ing normal procedures. 

Once they’re in place, 
uPowerCells™ are dependable. 
Their Lithium Iodine chemistry 
is the number one choice for 
powering cardiac pacemakers. 
And a performance study of 
over 1 million batteries in use 
shows that a useful life of more 
than 20 years can be predicted. 

At 35 milliamp-hours, the 
axial lead pPowerCell™ will han- ge 
dle most CMOS backup prob- igs 
lems. However, higher capacity _- For more information, call us 
at 301-296-7000 ext. 304. 


CATALYST BESS ArprH 


A DIVISION OF MINE SAFETY APPLIANCES COMPANY 
3706 Crondall Lane Owings Mills, MD 21117 (301) 356-2400 FAX (301) 581-0346 
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output (ODT Series). Both employ 
a 1-form-A switch rated for 1A. 
OAT modules will control loads on 
12 to 280V ac lines, while ODT de- 
vices will switch 0 to 60V de loads. 
Various models within the series 
ean count from 0.1 sec to 50 min. 
All operate from 3.5 to 25.6V de 
input and provide 1500V rms input- 


to-output isolation. $25. Delivery, 
stock to eight weeks ARO. 

Potter & Brumfield Inc, 200 S 
Richland Creek Dr, Princeton, IN 
47671. Phone (812) 386-1000. 
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Signal-Conditioning Module 


@ Provides 10V rms ac excitation 
@ Has +0.1% accuracy 

Designed for torque transducer ap- 
plications, the 3B20_ signal-condi- 
tioning module provides 2 to 10V 
rms ac excitation at frequencies 
from 1 to 10 kHz. Inputs range from 
1.5 to 150 mV rms for compatibility 
with torque transducers and 4-arm 


bridges. Outputs of +10V and 4 to 
20 or 0 to 20 mA are simultaneously 
available. Overall accuracy meas- 
ures +0.1%, and temperature drift 
equals +0.01%/°C. Housed in a 
3.2 X 0.7 X3.3-in. module, the unit 
features a phase-adjustment poten- 
tiometer that allows you to compen- 
sate for any phase delay between 
KD 100, 150, and 200 SERIES the transducer and the conditioner. 


© 100 Watts to 250 Watts eT ae 
° 3 and 4 outputs Analog Devices Inc, Box 9106, 


¢ Custom outputs for your application sa 02062. Phone (617) 
¢ High efficiency and reliability Bes ae | 
¢ Small size and price Circle No. 393 


Call today for complete information: (408) 288-5600 
DC/DC Converters 
.... DIGITAL POWER 


COREGHIION @ Have a 14W/in® power density 
@ Offer 80% efficiency 
Housed in SIPs that occupy only 


East Gish Road : 
San dose, CA'95112 0.18 in® of board space, the NMA 


TEL: (408) 288-5600 Series de/de converters feature a 
FAX: (408) 288-9537 minimum power density of 14W/in’. 


The converters output 1W and op- 


Power Your Pr j Lgl 
ower You oduct with Digital Power erate at efficiencies as high as 80%. 
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Carve Up The Slopes With 
Vitelic’s DRAMs. 


Designers and skiers have one thing in common—a simple quest 
for breakneck speed and absolute performance. Vitelic designs 
products to meet world-class demands for high speed and low 
power. We are proud to introduce 3 new additions to our 
256K family. 


Vitelic’s 64K x 8 DRAMs—Twice the 
Bandwidth for Giant Slalom Applications. 
Vitelic’s 64K x 8 DRAMs double the bandwidth of 
64K x 4 DRAMs in a single chip, which makes it a 
must for giant slalom graphic applications. Our CMOS 
DRAMs rip out of the starting gate with row address 
access times of 70, 80 and 100ns, and fast page or static 
column mode functions which provide a 160MHz data rate 
(6.25ns/bit). A 128K x 8 density device will be available soon. 


Vitelic’s 256K x 4 DRAMs— 
Downhill Speed With No Drag. 


Blinding speed and low power usage makes Vitelic’s new 

CMOS 256K x 4 DRAMs ideal for portable or laptop PCs. When 
it’s not flying down the slopes with an access time of 85ns and 

a fast page mode cycle time of 55ns, it’s resting easy at a standby 
current of 1.5mA. For the first quarter of 1990, we have slated 
an exciting 60ns 1Meg DRAM family in your choice of x1 or x 4 
configurations. 


~~ _ Vitelic’s Memory Module Series—The 

Cleanest Edge For PCs or Workstations. 

Vitelic now offers 256K x 8 or 9-bit memory modules utilizing 

our high performance CMOS DRAMs. Available in fast page and 
static column modes, as well as standard 30 lead SIMM and 

SIP versions, our memory modules will have your PCs 

or workstations cutting powder with 


é agit é the most advanced equipment on 
; the slopes. 
- Call Today for a Liff Ticket. 


Call us today at (800)-VITELIC or 
write: Vitelic Corporation, 
3910 North First Street, San Jose, 
California 95134-1501. We'll send you a 
sample. At Vitelic, we’ve thought of 
everything. So you can simply go for it. 


WwW VITELIC 


The Emerging Leader 
in Specialty Memories 
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Quality metal stampings... 


Premium 
priced. 
Worth it! 


If your product uses stamped components, don’t scrimp on parts that compromise 
performance, durability or appearance. Profit from Dayton Rogers’ 60 years of short 
run stamping experience, plus CAD and SPC. 


Now, with EDI, Dayton Rogers/Federal Stampings can automate outsourcing for your 
metal stampings, from 25 to 50,000 pieces. Call 612/871-2471 for information, or FAX 
your print and specifications to: 612/871-2646. 


Dayton 


Rogers 
shat ba co 2824 - 13th Avenue S0;, Minneapolis, MN 55407 


Minneapolis, MN * Rochester, NY ¢ St. Petersburg, FL 
° Columbus, OH « Arlington, TX « Eugene, OR * Van Nuys, CA 
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COMPONENTS & 
POWER SUPPLIES 


They accept inputs of 5, 12, 24, and 
48V and provide dual outputs of 
+5, +12, or +15V. Respective 
output currents are +100, +40, 
and +30 mA. Input-to-output isola- 
tion equals 500V de, and operating 
range spans —25 to +80°C. Short- 
circuit protection is standard. The 
converters are also available in a 
standard 14-pin DIP. $19.50. 
International Power Sources 
Inc, 200 Butterfield Dr, Ashland, 
MA 01721. Phone (508) 881-7434. 
FA X 508-879-8669. Circle No. 394 


Low-Profile Transformers 


©@ Handle 7-dBm power levels 

@ Designed for 600Q, lines 
Featuring a 0.47-in. max height, 
TL1000 Series telephone intercon- 
nect transformers are designed to 
meet FCC Part 68. Units designed 
for dry-circuit (0 to de loop current) 
6000 lines have a +0.5-dB fre- 
quency response of 300 to 3500 Hz 
over power levels of —45 to +7 
dBm. Transformers designed to 
handle de loop currents have a 
+2.5-dB response over the same 
frequency range. Distortion equals 
0.5% max, and return loss measures 
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Lightweight 


©1989, Emerson & Cuming, Inc. 
322 


Making today’s products better. 
Making tomorrow’s products possible. 


Compression 


Our 


encapsulant 
ys thrive 

in a tough 

environment. 


We go through a lot to 
design the kind of encapsulants 
that provide superior environ- 
mental protection for your elec- 
tronic components. Just ask our 
applications engineers. They ve 
put in grueling days developing 
our epoxy, silicone and urethane 
technologies. But it was worth it, 
because E&C has the industry’s 
broadest line of encapsulants. 
And it’s all backed by E&C’s 
sales and technical staff, the 
finest custom formulations and 
W.R. Grace & Company’s com- 
prehensive R&D network. So 
what’s a few bruises or some 
singed hair if you’re trying to be 
the best. Find out more. Write 
or call for our product selector 
guide, more information and a 


free poster of our encapsulant 
engineer. 1-800-832-4929. 


In MA 617-938-8630. 


a 

Re) ey 
eet 
eevonn 


Emerson & Cuming, Inc. 
77 Dragon Court/MCD 


Woburn, MA 01888 


EMERSON 
& CUMING. 


a GRACE company 


Vibration 
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COMPONENTS & 
POWER SUPPLIES 


26 dBm. The transformers’ longitu- 
dinal balance figure meets the re- 
quirements of FCC Part 68.310, and 
dielectric strength equals 1500V 
rms. Precision-spaced molded pins 
satisfy applications involving pc- 
board mounting. $4.50 (500). 
Microtran Co, Box 236, Valley 
Stream, NY 11582. Phone (516) 
561-6050. Circle No. 395 


Solid-State Relay 


@ Includes integral snubber 
@ Handles 15A loads 
The EOMZ is a 1-form-A (spst, NO) 
solid-state relay capable of switch- 
ing 15A loads on ac line voltages 
of 20 to 280V. A dV/dt snubber net- 
work across the output protects 
against false triggering. The opti- 
cally coupled unit provides 4000V 
rms input-to-output isolation. The 
relay is available in either zero volt- 
age or random voltage turn-on ver- 
sions. Control voltage ranges from 
3 to 82V de. Designed for chassis 
mounting, the relay is UL recog- 
nized and CSA certified. $14. Deliv- 
ery, stock to eight weeks ARO. 
Potter & Brumfield Inc, 200 S 
Richland Creek Dr, Princeton, IN 
47671. Phone (812) 386-1000. 
Circle No. 396 


Fiber-Optic Links 
@ Handle 1-MHz analog-signal 
transM1Ssions 
© Offer user-selectable input/ 
output ranges 
Series 6720/6730 link transmitters 
and receivers provide point-to-point 
transmission of analog signals in the 
de to 1-MHz range. The units are 
user-friendly—you simply connect 
signal lines and optical cable and 
then plug the modules into standard 
110V (6720) or 220V (6730) power. 
Full-scale input and output ranges 
of +1, +5, and +10V are inde- 
pendently user selectable. Trans- 
mitters are available in single- 
ended and differential input ver- 
sions. The units are housed in '/- 
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“MATHCAD IS THE 
BEST THING TO HAPPEN 
TO THE ENGINEER 
SINCE THE 
POCKET PROTECTOR.” 


— PC Magazine 


For problems involving engineering calculations or scientific analysis, 
the answer is MathCAD® 


MathCAD is the only PC-based software package specifically designed to 
give technical professionals the freedom to follow their own scientific intuition. 
You decide how to solve the problem — MathCAD does the ‘‘grunt work.’ 


= Ends tedious programming and debugging. 
# Displays instant answers as you change variables. 
= Generates quick plots to help you view results. 


MathCAD includes such built-in features as: 


= Matrix operations = Automatic unit conversions 
« Simultaneous equation solver = Greek character set 

= Real and complex numbers « Fast Fourier Transform 

« Dynamic error flagging and much more 


To find out what MathCAD can do for you, call us today for a free demo 
disk: 1-800-MathCAD (in MA, 617-577-1017). Or write to MathSotft, Inc., 
One Kendall Square, Cambridge, Massachusetts 02139. 


Math Soft 


P+v- - xis | 
Software Tools for Calculating Minds #13 


Requires IBM® PC or compatible, 
512KB RAM, graphics card. 
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TANTALUM CHIP CAPACITORS 
FOR SURFACE-MOUNT DEVICES 


CIRCLE NO 244 


Be An Author! 


When you write for EDN, you earn professional 
recognition. And you earn $75 per published 
magazine page. 


EDN publishes how-to design application 
information that is read by more than 137,300 
electronics engineers and engineering manag- 
ers worldwide. That’s an audience that could 
belong to you. 


If you have an appropriate article idea, send 
your proposal and outline to: John Haystead, 
275 Washington Street, Newton, MA 02158-1630. 


For a FREE EDN Writer’s Guide—which in- 
cludes tips on how to write for EDN and other 
technical publications—please circle number 
800 on the Information Retrieval Service Card. 


EIDIN 


First in Readership among Design Engineers and 
Engineering Managers in Electronics. 


COMPONENTS & 
POWER SUPPLIES 


DIN aluminum cases. Front-panel 
BNC and bayonet-type connectors 
are provided for analog-signal and 
optical cables, respectively. An 
LED indicator signals proper link 
operation. Offset and gain adjust- 
ment controls are _ rear-panel 
mounted. $525 and $542 for trans- 
mitters and receivers, respectively. 
Dymec Inc, 8 Lowell Ave, Win- 
chester, MA 01890. Phone (617) 

729-7870. FAX 617-729-1639. 
Circle No. 397 


DIP Switches 


® Compatible with autoinsertion 
equipment 
@ Feature 100-mA rating 
Fully sealed to withstand soldering 
and cleaning processes, LD Series 
DIP switches are compatible with 
automatic insertion equipment and 
come with through-hole or surface- 
mount terminals. The spst units are 
available with 4, 6, or 8 positions. 
Contacts are rated to switch 100 
mA max at 5V de or 25 mA at 25V 
de. Electrical life equals 2000 make/ 
break cycles. Contact resistance 
measures 50 mQ) max, and insula- 
tion resistance equals 10°Q min. 
The  glass-filled polyester PET 
housings and the glass-filled nylon 
actuators carry a 94V-0 UL rating. 
From $0.58 (1000). 

C&K Components Inc, 15 River- 
dale Ave, Newton, MA 02158. 
Phone (617) 964-6400. 

Circle No. 398 
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¢ Supports 
— HGA Mode 


— 100 Pins QFT 


ARGENTINA 
CIKA S. R. L. 
Tel: 54-1-518108 
Fax: 54-1-11269] 


DENMARK 

E. FRHS, MIKKELSEN A.S. 
Tlx: 37350 EFM DK 

Fax: 45-2-988140 


FINLAND BEBEK 
LAHDEN ELECTRONICS & 
COMPUTERS OY: 

Tel: 358-18-514066 

Tix: 16269 BEBEK SF 


FRANCE 
SYSCOM ELECTRONIQUE 
Tlx: SYSELEC 262566F 

Fax: 31-1-43 7 53 29 


Manufacturer & Exporter: 


ERSO EVGA MATCHES 
ANY RESOLUTION 


EVGA-CIC86100S 


¢ 100% Hardware Compatible with IBM VGA Chip 


— AT & T Model 6300 Mode (640 x 400) 
— 640x480 GFX Mode (256 colors) 

— 800x600 GFX Mode (16 colors) 

— 1024x768 Resolution (16 colors) 


WORLDWIDE DISTRIBUTORS 


HONG KONG 

LINPO INTERNATIONAL LTD. 
Tlx: 852-3-7558350 

Fax: 852-3-7957199 


ITALY 


ITRI 


ERSO 


PAN ELEKTRON S.R.1. 
COMPONENTI ELETIRONICI 
Tx: (043)325074 PANELKI 


Fax: 39-2-4390134 


VECTOR ELEKTRONIC CO. 
Tel:. 852-3-432868 


KOREA 


Fax: 852-3-439194 Tix: K29120 
Fax: 62-2-544 
IRELAND 
NELTRONIC LIMITED SPAIN 
Thx: 93556 
Fax: 353-1-552789 
Fax: 34-1-247 
ISRAEL 
BORAN TECHNOLOGIES LTD. 
Thx: 341177 


Fax: 972-3-9344235 


SHIN-A TRADING CO. 


SHINAS 
2564 


VECTOR ESPANA S.A. 
Tx: (052)49331 VECT E 


1667 
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8/F, No. 315, Song-Chiang Rd., Taipei, 10477, Taiwan, R.O.C. 
Fax: 886-2-5028795 Telex: 12974 ERSOITRI Tel: (02)502-8212 


UK 
SWEDEN NELTRONIC LIMITED 
BEXAB TECHNOLOGY AB __ !/x: 337000 
Tlx: 13888 BEXTE Fax: 44-21-7332457 
Fax: 46-8-7327058 Gee 
SWITZERLAND (N. CALIFORNIA & N. NEVADA) 
EGLI, FISCHER & CO., LTD. COSTAR INCORPORATED 


Tlx: 815535 EFZ CH 
Fax: 41-2012275 


THE NETHERLANDS 


VEKANO B.V. 
Tlx: 51804 VEKNO NL 
Fax: 31-40-810265 


TURKEY 


ELEKTROL. SANAYI VE 
TICARET KOLL STI. 


TIx: 29569 ELTS TR 
Fax: 90-1-3368814 


Your Experienced Coil & Transformer Specialists 


TIx: 1-408-4469339 
Fax: 1-408-4464885 


WEST GERMANY 

NOVA ELEKTRONIK GMBH 
Tlx: 8881867 NEVG D 

Fax: 49-2234-83712 


HERIBERT LEHNER 
OPTO UND SPEZIAL 
ELEKTRONIK GMBH 
Tx: 04-2180146 

Fax: 49-419-24031] 


We've been specialist manufacturers of 
coils & transformers for many years, 


and our factory has been supplying a 


broad domestic market and many 


_ foreign countries with top-quality 


products. You.are assured of consistent 
top quality thanks to our up-to-date and 
complete testing equipment. Contact 
us today for full information. 


—™ Our products are used in color 


Monitor, TV, B/W TV, B/W Monitor, 
Switch Power Transformer, Radio. 


| Our Main Products: 


. Switch (convert) transformers 
. Side PIN cushion transformers 
. Horiz drive transformers 

. Video (coupling) transformers 
. Audio transformers 

. Degaussing coils 

. Horiz linearity coils (ADJ) 

. Horiz width coils 

. Power line filter coils 

. Dynamic focus coils 

. Choke coils 

. Oscillator coils 

. Delay lines 

ALF. .coils 

. AC & DC solenoids 
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Dec CONVERTER |  _-DC-DC_CONVERTER 


DH 


Cie Ge 
PPLY 
© roe Qo ACME ELECTRONICS IND.Ci 


Cor | HME ELECTRONICS IND.CO,LTD, 
@ | + Vour - | @ + Vor © cou 
lot, no, i 
x 11001 


C) ACME Electronics Ind. Co., Lid. eS —————— Peer RT ACME ELECTRONICS CORP 


~Vout @ 


aa DC-DC CONVERTER | a 
+e 
a 


INPUT | 


Lot No. F7 OO 4 —e | 


: : es oS. = 
= Se eed 
= “Rove ELECTRONICS cot 
TAIWAN 


* 
ETRONICS cone 
TAIWAN 


D9 ORR ORI BH SD 


-. Special compact size : ? | 
-m Extremely wide input votage ranges m Quality, or Eee & ooo retiabi 


= oo isolated to input 
PRIMCO INC. 


TEL: 886-2-7358058 TLX: 17218 PRIMCO. FAX: 886-2- 7357647 
P.O. BOX 26-11 TAIPEL TAIWAN, R.O.C. 
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Time Delay Relays — 


See 
Moe PRELSOE my 


(> emer Mise 33 
on 


: ———— beg Solid State Relays 
‘ : 
| Outstanding Quality- 
e ege Proximity Switches I/O Modules: 
Si It an Package: Cylindrical or Square. IAC, IDC, OAC, ODC 
Sensing Distance: 1-15mm. 5, 12, 15, 24VDC logic compatible. 


Proximity Switches 


° Voltage: 8-32VDC, Single channel and 4 channel available. 
— -90-260V AC. | I/O Modules mounting rack: 

4 1c es | pn Connection: 3-Wire DC, 2-Wire AC. 4. 8, 16, 24 positions for single channel, 

— Normally Open or Normally Close. 24 positions for 4 channel I/O Modules. 


= LED Indicator Built-in. Time Delay Relays 


Solid State Relays 5Oms-!Ohrs (Fixed or ext. adj) 
pens scescvessdcabecseunscvovcaceustedsaccdsessccasns ECHOW ELL AC: SSR. 12-280 VAC or 12=] 20 VDC 
ECHOWELL ELECTRONIC CO., LTD. OUTPUT: 1-40 Amps/120 or 240AVC_ 1 Amp Output (10 Amps Inrush) 
215, HUA CHEN RD., HSIN CHUANG INPUT: 3-32 VDC or 80-280 VAC MODELS (UL, CSA Pending) 
TAIPEI TAIWAN. ROC. DC S.S.R. Delays on make, interval, Delay on Break, 
TELEX: 16594 ECHOWELL OUTPUT: 1-3 Amps/60-200 VDC Recycle, Delay Interval, Single Shot, 
TEL: 886-2-9919847/8¢9965381/3 INPUT: 3-32 VDC All Solid State (no moving parts) 
FAX: 886-2-9924212 i 
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HIGH GAIN OFFSET ALU/ 
STEEL DISH ANTENNAS 


HPIC engineers have designed aseries of high 
_g@ gain offset dishes —a 
#eompact configuration 
for easy installation and 
guaranteed parabolic 
{ trueness especially for 
4 Europe. 
pete Mechanical and 
electrgnic precision can be 
found throughout the 
entire line of HPIC 
Se satellite TV 
roducts which 
= include 
12/10.5 ff expanded 
mesh dishes, 
60/90/120cm offset 
dishes and feedhorns/ 
polarizers. Quality products 
are what you need, and 
what HPIC gives, we are 
waiting to hear from you. 


Your Source for 
Printed Circuit Boards 


Global PMX Co., Ltd. offers a wide range 
of double-sided and multi-layer printed 
circuit boards. Global PMX offers the highest 
standards of quality. Choose from surface 
mounting boards, solder reflow boards, 
hot air leveling boards, gold plating 
boards, and multilayer boards (up to six 
layers). All Global PMX products are UL 
approved. 


27256 x 8 in 5.3 sec. 


Operate stand-alone or PC based 

Transfer files to/from PC via printer port 
Program 27256 x8 in 5.3 seconds at a time 
Support 24/28/32 pin EPROMs to 2Mbit 
firmware can upgrate to 8Mbit 

| year warranty 


PAG cieicion 


Manufacturer & Exporter 


wo (5), |) 


WE GO THE 
EXTRA MILE 


GLOBAL PMX CO., LTD. 
12TH FL., NO. 689, CHUNG SHAN N. RD. 
SEC. 5, TAIPEI, TAIWAN. R.O.C. 
CABLE: “JCGLOBAL” TAIPEI 
TEL: 886-2-8356244 FAX: 886-2-8356254 


No. 254, Chung Cheng Ra., 
Lu-Jou Hsiang, 

Taipei, Taiwan. R.O.C. 

Tel: 886-2-2816636/8 

Fax: 886-2-2828180 


CAPRILION ENTERPRISE COMPANY 
2F, 545 Chueh Min Road, Kaohsiung 80750 
Taiwan, R.O.C. 


Phone: 886-7-3865061 Fax: 886-7-3864521 


YOUR END TO FIND | 
THICK FILM PRODUCTS 


* CHIP RESISTOR 

SIZE: 0805 (1/10W) 1206 (1/8W) 

RANGE: 10-1 MEG 

TOL: +1%, +2%, +5% 

* RESISTOR NETWORK: 

TYPE: SIP, 4-14 PINS 

RANGE: 10-1 MEG 

TOL: 41%, +2%, +5% 

* CAPACITOR NETWORK: 

TYPE: SIP, 4-14 PINS 

RANGE: NPO 1 PF-1O00PF 
X7R_ 1 OOOPF-.22UF 
Z5U .O1UF—1.5UF 

VOLTAGE: 25V, 50V, 100V 

HYBRID IC 


| 
% 


23-1, Lane 84, Chung Ying St., Shulin Chen, Taipei Hsien, 
Taiwan 23804, R.O.C. Tel: 886-2-6838581 Tix: 32509 
Fax: 886-2-68 16456 , 886-2-6824634 
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Tix: 33485 HPIC 


TLX: 17078 JCGLOBAL 


OEM PC Board Assembly 


Using Auto-Insert & Wave-Soldering Machine 


QUALITY & PRICE... 
GUARANTEED 


AUTO DIGITAL 


IMPEDANCE 
were 


TEST FREQUENCY 100/120 Hz, 1KHz 
FIVE DIGHTS DISPLAY FOR £,-C, 
FOUR DIGITS DISPLAY FOR D, OQ, R 
AUTORANGING FUNCTION 
ZEROING FUNCTION 

GPIB, HANDLER INTERFACE 
AUTOMATIC LIMIT COMPARISON & 


BINS FOR SORTING 
[71 


More detailed information available upon 
request. Get.in touch with us today! 


* Order of any Q'ty & any kind of electronics 
products are welcome 

* SKD/CKD PCB assembly, sub-assembly, 
SMT PCB Assembly finished products 

* Customers’ own designs are welcome 

* OEMs wanted 


Chen Hwa 


Manufacturer & Exporter 


5 FL., NO. 4, LANE 130, MIN-CHUAN ROAD, 
HSIN-TIEN CITY, TAIPEI, TAIWAN, R.O.C. 
TEL: 886-2-9184650 FAX: 886-2-9184648 


No. 27, Lane 46, Chien Hsing Road, Chung-Li, Tao Yuan, 
Taiwan, R.O.C. Fax: 886-2-5057582. 
Tel: 886-2-5019747/8. Telex: 22965 TACHAICO 
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FEATURES: ewes 
* Capable of programming 
EPROM 8BIT ICS (2716-27C101, 27C301) 
E?PROM (2804-28256, 2817, 58064, 
52B1 3...) 
EPROM 16 BIT ICS (27C1024, 27102, 
27210) 
MCS-48 (8741-8750, 8741 H-8750H) 
MCS-51 (8751-8752) 
TEST SRAM (6616-62256) 
PAL (MMI A,B Type, NS, TI...6 OTHER 
RELATED 24 Pin) 
* Allows selection of Parameter, Vcc, Vpp, 
Tpw and mode. 
* Compiles HEX Format for Textronix, Intel, 
Singnetics, Motorola (%) S. 
* Can handle 2M-Bits, Debug, Code Edit. 
BAGENTS WELCOME!"'s 


LEAP ELECTRONIC CO., LTD. 
OFFICE and FACTORY: 

NO. 3, ALLEY 2, LANE 410, WEN HUA AD., 
SEC. 2, PANCHIAO, TAIWAN. R.O.C. 

Tel: 886-2-2533193-5 Fax: 886-2-2533125 
Tix: 15258 KW GROUP 


We have over 10 years of manufacturing 
experience, and our dynamic R&D team 
provides exceptional, -high-technology 
designs. We always provide strict quality 
control, prompt delivery, and our large 
production capacity allows us to offer our 
products at the most reasonable prices. 
Customers’ specifications and special designs 
are welcome. Contact us for more details. 


Main products: 
Connectors * Pin Header 

* D-Sub Series * Modular Jack 

* High Density Series Cables 

f OG, OSes * Computer Cable 

* Centronics Series * Scart Audio/Video Cable 
* IEEE-488 Series * Multi-Scart Box 

* Mini-Din Series * Multi-Link Cable 

* Din Series RS-232 Adapters & 

* Dip Plug Series Gender Changers 


CHAANG WOEI CO., LTD. 

NO. 13, LANE 286, TA-TUNG RD. SEC. 1, 
SHIH-CHIH TAIPEI 22101 TAIWAN. R.O.C. 
TEL: 886-2-6429189, 6422401 

FAX: 886-2-6422394 TLX: 32529 CHANWOE!I 


* Female Header 
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ULTRA SMALL SIZE 


SIP/19x7.5x5 mm(W) 
DIP/19.5x7x5.5 mm(H) 
CONT. FORM / 1A. 1B. IC. 2A 


With more than 8 years experience, we 
supply the highest quality Reed relays at 
competitive price. 

We offer ultra-fast delivery-orders of up to 
10,000 pieces are filled in just one day. 


MANUFACTURER & EXPORTER 
KUAN HSI ELECTRONICS CO., LTD. 
P.O. Box 94-150, Taipei, Taiwan, R.O.C. 
Tel: 886-2-946-7741, 946-6051 

Fax: 886-2-9434304 


Here’s a reliable source for quality 

resistors, raw materials and turn-key plant 

projects. 

Contact us for details. 

RESISTOR PRODUCT 

1. Carbon Film (1/8W 5. Metal Oxide Film 
M Type Taping 6. Power Enamel 
Package Available) 7. Zero Ohm 

. Metal Film (Up to 8. Jump Wire 
0.05% Tolerance) 9. Network 

. Cement SOP 10. Chip Resistors 


. Wire Wound ® 


CANETECH OTURN-KEY PLANT 
syMBoL oF auaLi7y MACHINERY AVAILABLE 


Cinetech Industrial Co., Ltd. 
A RESISTOR MANUFACTURER SINCE 1973 

P.O. Box 16 — 315, Taipei, Taiwan, R.O.C. 

Office: 7F-1, 158, An Ho Rd., Taipei, Taiwan, R.O.C. 
Tel: 886-2-706-0594 Telex: 12496 CINETECH. 
Fax: 886-2-702-9267. Cable: CINETECH TAIPEI. 
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MAIN BOARD: 

CT-3000CI BABY AT-386 M/B, 

INTEL 80386-20 CPU, 20/24 MHZ, 0 WAIT 
CT-2400TI BIG AT-386 M/B, 

INTEL 80386-20 CPU, 20 MHZ, 0 WAIT, 


CT-1200VI BABY AT-286 M/B, 
INTEL 80286-10 CPU, 10/12 MHZ 


ADD ON CARDS: 

MGP, SPA, SPG, FDC, HFDC CONTROLLERS, 
VGA, EGA, MODEM. RAM CARDS FOR 
&® YOUR IBM SYSTEMS USEFULLY. 


RIVER pbb di ddd bbb hbitri iililiririyy 


LONG RIVER INTERNATIONAL CO.. LTD. 
CHIA KUO INDUSTRIES CO.. 
P.O. BOX 5-368 TAIPEI, TAIWAN, R.O.C. 


FAX. 886-2-3058891 TEL. 886-2-3011150 
IBM PC AT/XT ARE THE REGISTERED TRADEMARKS. 


CABLES & WIRING | HARN ESS 


Sourcing for a reliable supplier of high-quality 
cable assemblies comes to an end once 
you've got MEC IMEX’s address! No matter 
what kind of cable assemblies your looking 
for. Worldwide known good quality, prompt 
deliveries, MEC IMEX reputation as Taiwan's 
most professional UL RECOGNIZED AND 
CSA CERTIFIED WIRING HARNESS 
MANUFACTURER, to deal with MEC IMEX 
you don’t have to worry the trouble with FCC! 
AC POWER CORDS got UL, CSA and VDE 
approved too! 


Contact: 


MEC IMEX INCORPORATED 

P.O.BOx 84-235 Taipei, Taiwan. R.O.C. 

Office: 6F, NO. 162, Chang An E. Rd. 
sec 2, Taipei, Taiwan. R.O.C. 

Tel: 886-2-7722594 Tix: 13860 MECEC 

Fax: 886-2-7217175 
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PC-BASED EMULATOR... 


| i, ote 
8048, 6805 P/U/R TYPE & WRITER CARD 
805 1/52/31/32, Z8 Family (86C21, 86E21...) 
e PC plug in card 
¢ Menu driven, Interactive command entry, 
User friendly 
e¢ Hardware breakpoint 
¢ Symbolic Debugging 
Other: 68000 CPU Single Board, Learning Kit. 
& 320 


MICROTIME 
COMPUTER INC. 


ADD. I0FL., NO. 1180 CHEN DE RD. 
TAIPE] TAIWAN R.O.C. 


TEL: 886-2-8811791 FAX: 886-2-8820836 


RESISTORS OF 
A SUPERIOR BREED 


We offer consistent and reliable quality 
and performance as demonstrated by the 
quality value and productivity awards 
Laurels has received from such major 
customers as GE and TI. In addition, our 
extensive experience enables us to 
provide dependable engineering services 
for Turn-Key Plants. 

ATTENTION: Due to our expanding 
business, Laurels’ 
headquarters is moving 
to a new location. 


5F, No. 9, Alley 6, Lane 45, Pao Hsing Rd. 
Hsin-Tien City, Taipei Hsien, Taiwan, R.O.C. 


Tel: 886-2-9130637 Fax: 886-2-9130626 
. TIx: 021-06217827 SHARP TOR 
051-265037 IPSA 

SAIN: WIC TO.LIDC’  ~ .. 
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Your LAN Deserves More 


Insert Enterprises, professional manfacturers 
and exporters of connectors, are ready to 
upgrade your local area network with 

— TWINAX Series 

— BNG Plug Terminator 

— ARCNET Passive Hubs 

— TNC Series 

— BNC Series 


@ Link up with the experts! @ 


1Fl, No. 13, Lane 312 Chung Cheng 
Road, Hsin-Tien City, Taipei Hsien, 
Taiwan R.O.C. 

Tel: 886-2-9148133 

Fax: 886-2-9146613 


Looking for Cables? 
Audio, Video and Computer 
Cables have been LONGWOVE’s 
speciality for many years. 
OEM inquiries are cordially 
welcome 


Contact: 


P.0.Box 84-300 
4F., No. 7, Alley 42, Lane 35, Sec.4 Jen-Ai Rd. 
Taipei, Taiwan, R.O.C. 
Tel: 886-2-751-0808 
Fax: 886-2-777-3693 768-3000 
TIx: 10833 LICTWN 


45, Libertad St. Mandaluyong Metro Manila 
Philppines 
Tel: 77-447, 70-4902, 78-4696 
Fax: 632-79-7320 
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FOR RS232 ADAPTER 
IN TAIWAN 


We Are Your Ultimate Source 


As a specialist manufacturer of RS232 
adapter series in Taiwan, we totally 
understand how important strict QC and 
competitive price are to our clients. 
Processing every production operation in- 
house allows us to fulfill your needs 
consistently. Our product lines also 
include cables, connectors and all types 
of adapters. Customers’ designs and 
specifications are welcome. 

If you want to do sourcing in Taiwan, try 
us. You will find us your ultimate source. 
Contact us for full details now. 


3FI., No. 36, Lane 418, Chengten Road, Taipei, Taiwan, R.O.C. 
P.O. Box 61-108, Taipei, Tel: 886-2-5919828. Fax: 886-2-5915396. 


YOUR RELIABLE SOURCE FOR 
TRANSFORMERS 
INDUCTIVE COMPONENTS 


¢ CHOKE COILS — COATED AND MOLDED 
(SHIELDED OR UNSHIELDED) 

¢ CHIP INDUCTORS 

¢ COMMON MODE FILTERS 

¢ SWITCHING MODE TRANSFORMERS 

¢ DRIVER TRANSFORMERS 

¢ TOROIDAL COILS 

e LINEARITY COILS 

¢ HORIZONTIAL WIDTH COILS 

e SHIELD BEADS 


OUR COMPLETE RESEARCH AND 
DEVELOPMENT FACILITY OVER 18 
YEARS EXPERIENCE ARE AVAILABLE 
FOR YOUR CUSTOM REQUIREMENTS. 


4F, NO. 48, MIN CHUAN RD., HSIN TIEN 
TAIPE! HSIEN, TAIWAN. R.O.C. 

TEL: 886-2-9147685-9 TLX: 32260 AZFEC 
FAX: 886-2-9186304 
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YOUR BEST CHOICE OF FAN!!! 


Reliable, maintenance-free, low-noise. Sunon 
fans come in a wide range of sizes, speeds 
and voltages. Sunon’s monthly output of 
quality AC axial and DC brushless fan is 
500,000 pcs for over 50 different models, all 
with 12 months guarantee against defects in 
parts or workmanship. 


— EE 


A SPECIALIST MANUFACTURER 


Sunonwealth Electric Machine 
Industry Co., Ltd. 

149 Yi Yung Road, Ling Ya DT. 

Kaohsiung, Taiwan. R.O.C. 

P.O. BOX: 1436 Kaohsiung, Taiwan. R.O.C. 

Tx: 73436 SUNON Fax: 886-7-7434953 

Tel: 886-7-7426193 (5 lines) 


Connector & Cable For 


Professional Purpose 


@ Talking about highly reliable Audio & 
Video connecting cables means talking 
about Tsay-E. 

m Tsay-E stands for professional 
manufacturing, outstanding quality 
standards and innovative products. 

@ We have full range quality cables, 
plugs, jacks, adapters, connectors to 
meet your need. What’s more Tsay-E 
with technical background, reasonable 
price, fast delivery, various packaging 
options is your best partner to face the 
booming market. 


For detailed broschures and _ further 
information contact. 


TSAY-E INTERNATIONAL INC. 


6 FL-3, NO. 333, FU-HSING N. ROAD, TAIPEI, TAIWAN, 
R.O.C. P.O. BOX 101-078 TAIPEI, TAIWAN 


TLX: 12260 TSAYE CABLE: ‘“‘TSAYE”’ TAIPEI 
TEL: 886-2-7139374/5 FAX: 886-2-7169386 
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SOURCING PCBs? 


PcBs TO YOUR SPECIFICATIONS 


Start Electronics Co., Ltd. is the custom 
design and manufacturing expert. Contact us 
for all types of single-layer, double-sided, and 
multi-layer boards now. 


qq 
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START ELECTRONICS CO., LTD. 


OFFICE: 11. LANE 190, KEELUNG ROAD, SEC. 1, 
TAIPEI, TAIWAN, R.O.C. ; 
TEL: 886-2-7607718 FAX: 886-2-76691 48 
FACTORY: 69, CHAR CHUAN RD. KUEI SHAN HSIANG 
TAO YUAN HSIEN, TAIWAN, R.O.C. 
TEL: 886-3-3295246, 3292090, 3296101, 3298936 
FAX: 886-3-3298162 


We offer both Axial Type And Radial Type 
Multilayer Ceramic Capacitor with a wide 
capacitance range of 1 pF—1UF in Bulk, T/Box 
and T/Reel packages. Competitive prices and 
reliable quality are guaranteed. Send for a 
detailed catalog today! 


<> >, 


HALL 4. 
Componic 89 ALLEE 48. No.: 80 
HOSONIC ELECTRONIC CO., LTD. 


23-1, Lane 84, Chung Ying St., Shulin Chen, Taipei Hsien, 
Taiwan 23804, R.0.C. Tel: 886-2-6838581 Tix: 32509 


Fax: 886-2-6816456, 886-2-6824634 
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SINCE 1973 


COMPUTER & 
TELECOM SERVICE KIT 


FROM LARGEST PROFESSIONAL 
KIT MANUFACTURE IN EAST ASIA 
CSK-72 contain: 

Digital multimeter 

Anti-static wrist strap 

m Anti-static IC inserter 

IC extracer & square IC extracer 

Multiple extension screwdriver series 

Solder iron 

Anti-static desoldering pump 

Spare parts tube 

Lead cutter 

Needle nose plier 

Key cap puller with cleaning brush 


Safty wire stripper with cutter & crimp 


OTHER 10 ITEMS ARE ALSO AVAILABLE, 
DETAILED BROCHURES UPON REQUEST 


CHAN CHING INDUSTRIAL CORP. 
81, Cheng Kung Road, Sec. 5, Nei Hu, Taipei 11418, 
Taiwan; R.O.C. TLX: 28361 THREEICS 

TEL: 886-2-747 39 36 FAX: 886-2-747 11 55 
COMDEX ’89 NOV 13-17 

T1209 TROPICANA HOTEL, LAS VEGAS 


HEAT SINK Made with 
16 years experience 


HPIC is a specialist manufacturer of 
aluminum products since 1972. Our 16 
years of experience and integrated 
production guarantee you the best price, 
quality products and prompt delivery. 
Many world-known makers of household 
electronic/electric appliances, computers 
etc. purchase their heat sinks, front 
panels and aluminum parts from HPIC. 
We also manufacture satellite dish 
antennas. Your inquiries are most welcome. 


Manufacturer & Exporter 


HWANG PIIN IND. CO., LTD. 
No. 254, Chung Cheng Rd., Lu-Jou Hsiang, 
Taipei, Taiwan. R.O.C. 

Tel: 886-2-2816636/8 Fax: 886-2-2828180 


Tix: 33485 HPIC 
® 
HPIC) = 
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As to we have variety of molded hoods, included of D-Sub., Centronics and Din 
connectors for our round cable ass’y, so that you can choose on your request. 


And you just have to tell us the specification which you want, then we will provide We produce a wide range of high quality 
our best service to you. diodes and rectifiers. Full automation 

enables us to manufacture low current bridge 
We have ability to develop new special products (OEM designs). With professional rectifiers at a rate of 2 million per month 
knowledge and strict management, HORATIAN is your best partner in development power bridge rectifiers at 1 million per month 
projects and our experienced design group is ready to meet you needs. and 30 million axial lead diodes per month. 


We are also able to provide engineering 


consulting service. Contact us today for more 
Hi CONTACT US TODAY FOR FREE 40 PAGES CATALOG eB details. 


HORATIAN ENTERPRISE LTD. SSEKCKSESSSSSESSSESSSSESESSSSSSSHESSSSSESSRSSSSSESSSSSSesesesseseees? 
eX P.O. BOX 19-13 HSIN TIEN TAIPEI, TAIWAN QUA-TRON ELECTRONICS INDUSTRIAL CO., LTD. 
=f TEL: 886-2-9175954 TLX: 35318 Horatian 14-1, Tai Ji Rd., Hsiao Kang Dist., Kaohsiung, 


FAX: 886-2-9175962 Taiwan. R.O.C. Tel: 886-7-8023890, 8030107 
Tix: 71336 KAHSMELT Fax: 886-7-8023884 


LRS6450 


Al. 


£7712683 


System Features 
@ Runs on PC: Drives HGA, CGA, EGA, VGA, 


and MCGA 
m@ Up to 24 timing/state data channels, 2045 


» is one of the largest 
resistor manufacturers in Asia. We 
constantly deliver over 450 million 


bits/channel resistors to those multi-billion U.S. 
m@ Sample rate up to 100 MHz asynchronous, companies monthly. 
25MHz SYNC ss ene renee reser c erences cesscnesnesesecsescssseess 
@ Over 4000 multilevel combinational We are looking for responsible agents in 
trigger conditions * European * Middle East 


If you are looking for a source for high 
quality, reasonably priced switching power 
supplies, Enhance is an excellent choice. With 
years of experience and an established 
reputation in the computer peripheral field, 
we are well positioned to meet. all 
customers needs. We have been designing 


m@ Data qualification with 8 channels qualifier countries * Other countries and producing models that range from 75 to 
@ Easy-to-use menu-driven system software Products: 300 waits with UL, CSA and TUV safety 
@ User-definable color set * Resistor Network _* Carbon Film Resistor| | Standards. We shall be oligible to the OEM 
@ Quick search and fast data display in * Chip Resistor + Wee aound Redistor cases as well. Any inquiry, please take action 


TIMING/LIST mode to send us for further service today. 


@ Hardcopy at any moment, and dump the 
data of interest in timing diagram or state 
ARGOSY TECHNOLOGY CO., LTD. 

8th FI., 196 Sec. 2, Keelung Rd., Taipei Taiwan, R.O.C. 
TEL: 886-2-737-1325 FAX: 886-2-7371342 


U.S.A. Office: 568 45th Street Bay Ridge, NY 11220 
TEL: 718-8544864 FAX: 718-8544826 


* Metal Film Resistor * Hybrid ICs & Others 


f hance 
ELECTRONICS CO,, LTD." 


Please contact component sales mgr. 


Supertron Electric Co., Ltd. 
P.O. Box 26-1084 Taipei, Taiwan, R.O.C. 
Tel: 886-2-7077047 Fax: 886-2-7089936 

TIx: 24317 SUPEROHM 


Enhance Electronics Co., Ltd. 
5F, NO. 2, LANE 122, MIN-CHUAN RD. HSIN-TIEN, 
TAIPEI, TAIWAN. R.O.C. 

TEL: 886-2-9146346, 9148990 FAX: 886-2-9147161 
TLX: 16553 GRAYWANG 
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ps AVAL 
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FLASH PROGRAMMER 


_ Building on standards set by the universally 
-successtul PKW-1000 “Intelligent 
Programmer”, AVAL’s.PKW-1100 
“Flash” Programmer offers:a quantum 
leap in performance to achieve 
tenfold reductions in Load-Verify 
times. Through interchangeable 
adapters, you can program 
EPROMs, EEPROMs, 
» Microcontrollers, CMOS. PROMs 
and EPLDs. The PKW-1100 uses 
manufacturer approved algorithms to 
maximize yiélds ‘and reduce programming 
~ times. For easé of use, a large LCD and full 
menu driven command structure simplify the task 
of programmer setup and operation. For flexibility, 
Terminal and Online modes allow you to operate 
the PKW-1100.from a remote Terminal or Host. 


"MULTI SET 


oe : A 
rc PROM “HCONTROLLER CMOS PROM ones: 
/ ADAPTER ADAPTER ADAPTER : 


PCMODE SOFTWARE 


PC-MODE software provides a ho beancihy 
interface to your personal computer. A menu driven 
command structure and on-screen status simplify the 
task of programmer setup and file management. 
For design changes, the PC-MODE screen editor 
gives you direct access'to your program:code. It 
will also convert and output program files to your 
PC printer port in “AVAL Binary Format”. In this 
format, Megabit data files can be transferred in 
under 25sec. 


AVAL CORPORATION 


TOKYO HEADQUARTERS: 

6-16-6 Nishishinjuku, Shinjuku-ku, Tokyo Daisan Maruzen Bldg. 160 
TEL. 03 (344) 2001 FAX. 03-(344), 2007 

EUROPEAN HEADQUARTERS: 

17 Deansgrange Ind. Est., Kill.Lahe;, Deansgrange, Co. Dublin, Ireland 
TEL. (01) 892136 FAX. (01) 892070 TLX..90144 AVAL.El 


AK ELECTRONIQUE (FRANCE) TEL : 33-145-755353 
 COMELTA S. A. (SPAIN) TEL’: 341-754-3001 
ELECTRONIC A/S (NORWAY) TEL :-47-2-53-12-50 
INSTRUMATIC S. R. L. (ITALY) TEL : 39-2-3538041 
KLAASING ELECTRONICS B.*V. (NETHERLANDS) TEL : 31-1620-81600 
MICROCOMPUTING P. V. B. A: (BELGUIM) TEL-: 32-91-312688 
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AVAL — Your programming 


and development needs| 


Multi-Megabit EPROM 
densities and expanding 
PLD architectures have 
spurred demands for 
innovations in programmer _ 
design. Aval Corporation, 
Japan’s leading programmer 
manufacturer, now offers 
you a choice of development 
programmers for efficient | 
and reliable programming | 
at breakneck speeds. Our 
modular architectures 
adapt easily to support 
the broadest range of 
device families. 


AVAL: PLUS . 


THE SYSTEM PROGRAMMER 


The AVAL-PLUS incorporates state of 
_ -the art technology to support the 
' broqdest range of programming . 
requirements. Programmable 
pin drivers, customised 
firmware and 1 6-Bit 
processing combine to . 
eliminate overhead 
and ensure support for 
the fastest 
- programming 
algorithms. With a choice of * 
generic adapters, you can add 
device support as you need it. 
Options are available to-program 
MOS Mémories (EPROMs; EEPROMs, 
_ Microcontrollers and CMOS PROMs}, Bipolar 
fusible PROMs and PLDs (PAL, EPAL, IFL, PLA, 
GAL etc.). As production and development tools, the 
powertul Multi-Set gang ‘adapter and flexible ROM 
emulator options further enhance the profile of the 
AVAL-PLUS. : : 


IPLD es lnm [GANG SET . | MEGABIT ROM 
|PROGRAMMER | PROGRAMMER | PROGRAMMER | PROGRAMMER | EMULATOR 
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LOGAC, the multipurpose design-tool for universal 
logic synthesis, is available on most mini-and 
micracomputer systems.. It lets you describe your- 
design with an arbitrary mix of Equations, Truth 
Tables and State Machine Syntax. When you want 
to use graphic designs, LOG/iC’s “Schematic Macro 
Library” supports input.of netlists from third party 
schematic editors-such as OrCad. A Block 
orientated design syntax lets you. define 
independent Macros and link.them with these 
graphic blocks. LOG/iC’s Functional Verifier then 
lets you simulate your désign interactively on 
screen. The same input syntax can be optimised for 
different physical implementations. 


Our worldwide distribution network has been carefully chosen for technical expertise and customer commitment; 


MSC CENTRAL (WEST GERMANY) TEL : 49-7249-7072 
NEUMEULLAR MESSTECHNIK GMBH (WEST GERMANY) ©. 

: TEL :. 49-82-612080-279 
TILE ELECTRONIK AB (SWEDEN) TEL : 08-795-5910 
WALTER REKIRSH ELECTRONICH GMBH (AUSTRIA) TEL : 02-22-235555 
ELECTRAMOTIVE COMPUTER (U. S. A.) TEL : 01-213-772-9208 
KISEONG TRADING COMPANY (KOREA) TEL-: 02-278-3400. 
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ISDN Boards 


@ Let users develop layer 2 and 
layer 3 software 
@ Allow PC/XT boards to interface 
with SESS Central Office Switch 
The MC145490EVK and_ the 
MC145491EVK are Integrated 
Services Digital Network (ISDN) 
development boards for the IBM 
PC/XT and compatible computers. 
The boards contain the company’s 
ISDN ICs and layer 2 (Q.921) and 
layer 3 (Q.931) software. They come 
with a headset and connection ca- 
bles. Users can develop application- 
specific ISDN software based on its 
resident layer 2 and layer 3 soft- 
ware. The boards can interface with 
Northern Telecom’s DMS100 or 
AT&T’s 5ESS_ Central Office 
Switch. Demonstration software, 
application notes, and IC data 


sheets are included. The boards dif- 
fer in their codec compatibility; the 


MC145490EVK uses a Mu-law 


codec, and the MC145491EVK uses 
an A-law codec. Both boards oper- 
ate in either Network Termination 
or Terminal Equipment mode. Each 
board contains 512k bytes of RAM 
(expandable to 1M byte), 2k bytes 
of dual-port RAM, 128k bytes of 


EPROM, and two audio interfaces. 
Demonstration software allows call 
setup for either voice or data over 
the B channels. $2500. 

Motorola Inc, Technical Info 
Center, Box 52073, Phoenix, AZ 
85072. Phone (512) 928-6880. 
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Coprocessor Board 


® for IBM PCs that use SC32 wP 
® Operates with optimized Forth 
language 

The SC/FOX PCS32 coprocessor 
board for the IBM PC, PC/XT, PC/ 
AT, and compatible computers uses 
the 32-bit SC32 Stack Chip pP op- 
erating at either 8 or 10 MHz. The 
board delivers from 8 to 10 MIPS. 
Because of the wP’s parallel archi- 
tecture, it can deliver 60 MIPS in 


Here’s more features: 

e 10 VDC to 300 VAC input. 
© Operation to 65°C. 

e AOQL to 1.0 MIL-STD-105D. 
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Standard Black & White 
Call 9T1 


We'll respond with small and large volume, multi- 
year contract pricing, or JIT programming. 

All the standard phosphors, sizes 5” to 17”, with full 
gray scale and 1024 line resolution. 

Our Hi-Res. fast-scan VGA monitors are available in 
kit, chassis or cabinet form. And they’re fully compati- 
ble with PC, XT, AT, PS/2 and 80386-based computers. 


Custom Black &White 


Call Computron 


monitors. 


circuit boards. 


e TTL, ECL, DAC or composite video interface. 
e UL, CSA, VDE, DHHS and FCC certifiable. 
Over 10 years experience supplying Hi-Rel custom 


XCEL Corporation also manufactures high-quality 
keyboards and keypads, digital switches and printed 


Call us now at 312/952-8800. Or fax 312/952-0832. 
COMPUTRON DISPLAY SYSTEMS 


835 Bonnie Lane 


A DIVISION OF XCEL CORPORATION 


Elk Grove Village, IL 60007 
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COMPUTERS & PERIPHERALS 


a burst mode. Communication be- 
tween the board and the host takes 
place through 16k bytes of shared 
memory, which can be positioned 
anywhere in the PC’s memory loca- 
tions. The host PC provides power, 
screen, keyboard, and disk services 
for the PCS32. Therefore, when the 


it can operate in the background to 
free the host for other tasks. The 
board operates with SC/Forth32, an 
interactive Forth language. Based 
on the Forth-83 standard, the SC/ 
Forth32 optimizes multiple Forth 
words into single instructions for 
the wP that executes in 1 clock cy- 
cle. The software can handle both 


PCS32 doesn’t require host service, 


Mizar’s sngle-height VME boards are i : 
small but — ee 


Mizar’s 3U VMEbus boards are the compact and 
flexible solutions for your application needs. Single- 
height boards are perfect for applications where space 
is ata premium and performance can't be sacrificed. 
And for easy configuration, with Mizar’s MXbus™ 
expansion interface you can create custom double- — 
height boards based on a single-height CPU. 

The first company to introduce 3U boards, Mizar has 
more experience than anyone. Today, Mizar provides 
high-performance 3U CPU boards based on the 68010, 
68020, and 68030, as well as memory, I/O, and peri- 
pheral controllers. Complete technical support and 
systems integration services are also available. 

It's no small wonder that more and more engineers 
are turning to VME boards from Mizar for the toughest 
applications. Find out how you can benefit. 

Call today. 1-800-635-0200. 


Mizar. The shortest distance between concept and reality. 


Mi ZAR 


1419 Dunn Drive « Carrollton, TX 75006 + + (214) 446-2664 
_ ©1989, Mizar Digital a Systems, Inc. 


MXbus and Mizar are trademarks of Mizar Digital Systems, Inc. _ 
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Forth block and ASCII text files, 
allowing you to develop programs 
on its onboard block editor or an 
MS-DOS editor. $1995. 

Silicon Composers, 208 Califor- 
nia Ave, Palo Alto, CA 94806. 
Phone (415) 322-8763. 
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ISA 1-Board Computer 


@ Uses an 80C286 wP for passive 
backplanes 
@ Has as much as 4M bytes of 

RAM 
The Slot Board/286_ single-board 
computer for IBM PC/AT-compat- 
ible passive backplanes integrates 
either a 12- or a 16-MHz 80C286 
wP with as much as 4M bytes of 
RAM. The device features a SCSI 
port and a floppy-disk- and a hard- 
disk-drive controller. You can con- 
figure its primary serial port as 
either a 2- or a 4-wire RS-422 port 
with RTS/CTS (request to send/ 
clear to send) handshaking, an RS- 
232C port, or a bidirectional RS-485 
port with multidrop capability. On- 
board byte-wide memory sockets 
let you install either 32k bytes of 
EPROM or nonvolatile RAM. You 
can plug any of the company’s Mini- 
Modules into the board to provide 
video controllers, LCD flat-panel 
display controllers, and a 2400-baud 
modem. The board measures 
4.75 X 13.33 x 0.75 in. and consumes 
SW. From $737 (100). 

Ampro Computers Inc, 1130 
Mountain View/Alviso Rd, Sun- 
nyvale, CA 94089. Phone (408) 734- 
2800. FAX 408-784-2939. TLX 
4940302. Circle No. 384 
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For Screaming C30 Speed from Your AT, 
Buy Banshee’ and Hang On! 


The new Banshee System from Atlanta 
Signal Processors, Inc., can turn your 
AT or compatible into a full-blown C- 
language processing engine. 

Banshee includes the first commer- 
cially available co-processor mother 
board based on T'l’s 'TMS320C30 
microprocessor chip. ‘The result 
is blinding 33 MFLOP speed 
that qualifies your AT for 
high-volume, high-speed cal- 
culations and C30 DSP system 
development. 

The ASPI flexible memory ap- 
proach further enhances AT perfor- 
mance. The mother board contains 
64 to 512 Kbytes of dual access RAM 
and 8 Kbytes of dual port RAM. An 
optional bulk-memory daughter board 


EDN November 9, 1989 


can add up to 16 Mbytes of DRAM 
to the system. 

Other options include a wirewrap 
board for your custom hardware ap- 
plications; a 16-bit, dual-channel, 


200 kHz A/D-D/A daughter board; 


Aaice 


a multiprocessor board and a host of 
other daughter boards under 
development. 

Banshee also provides a sophisti- 
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cated, user-friendly software envi- 
ronment. The basic system includes 
SPOX™ (a C30 operating system), a 
program for loading and linking C30 
code on the AT host, a full-featured 
C30 program debugger, and a pro- 
prietary shell program to make it 
all easy. 
For detailed specifications 
and prices, contact Atlanta Signal 
Processors, Inc., 770 Spring St., 
Atlanta, GA 30308. ‘Telephone 
404/892-7265. 


Gadjal 


WORLD LEADERS IN DSP DESIGN TOOLS 


SPOX is a trademark of Spectron, Inc. 
AT is a trademark of International Business Machines, Inc. 


| The new Nicolet 400 Series. 

oo oo. gi Complete with 64K-256K expandable 
= ue memory. Easy upgradability. Even 
ee | removable hard drive. 


| : Facts are facts. 


Only one digital oscilloscope provides 
64K-256K expandability. Software that upgrades 
___- your unit instantly. And a 44 Megabyte removable 
| disk providing fast, easy data retrieval. 


— — That's the new Nicolet 400 Series—a rare 

a combination of power and speed, flexibility and 
— convenience. It gives you all this today ... 
ee so you'll be in better shape tomorrow. 


COMPUTERS & PERIPHERALS 


Analog Modules 


® Communicate with a computer 
via an RS-232C/485 interface 
@ Users can program units to set 
high- and low-output levels 

The M4000 series is a family of ana- 
log-output modules for signal condi- 
tioning. A computer remotely con- 
trols the units via an RS-232C or 
an RS-485 interface. Users can pro- 
gram the units to set high- and low- 
output levels, output slew rates, 
data scale, and analog readback. 
The units’ watchdog timer provides 
orderly shutdown in the event of a 
host failure. Fourteen modules pro- 
vide single outputs in the range of 
trv ow, x LOY,°0 to ITV; Oto 
dV, 0 to 10V, and 4 to 20 mA. A 
12-bit DAC that’s controlled by 
ASCII commands provides scaling 
to an accuracy of 0.1% of full scale. 
Output settling time to 0.1% of a 
full-step value is 300 wsec typ. 
Autozeroing and _ autocalibration 
eliminate the need for adjustment 
potentiometers. An onboard 8-bit 
uP communicates with the host, 
and all input ports are isolated to 
500V rms. $350/module. 

Metrabyte Corp, 440 Myles Stan- 
dish Blvd, Taunton, MA 02780. 
Phone (508) 880-3000. FAX 508- 
880-0179. Circle No. 385 


386 Computer 


@ Operates at 33 MHz and has 32- 
bit cache controller 

@ Features a 128k-byte cache RAM 
and operates at 7.5 MIPS 

The Power 3886-33 computer em- 

ploys a 33-MHz 80386 wP and has 

an intelligent 32-bit cache controller 
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that uses an Intel AT/32-bit bus and 
a SCSI peripheral bus. The control- 
ler uses an 80376 wP that provides 
DMA control and control over as 
much as 4M bytes of cache RAM. 
The unit comes with 128k bytes of 
cache RAM and delivers 7.5 MIPS. 


The company’s benchmarks indicate 
that the computer has a data-trans- 


VMETRO VBT-321 
Advanced VMEbus Tracer 
Logic State and Real Time = 
Performance Analyzer 7 


Don’t let VMEbugs eat up your project 
time and budget. VMETRO offers a 
third generation single board Advanced 
VMEbus Tracer that enables you to con- 
trol costs and meet your deadlines. By 
providing instantaneous debugging and 
performance analysis after mere sec- 
onds of installation, the VBT-321 will 
pay for itself time and again. Operated 
from a remote or on-site ASCII termi- 
nal, the VMETRO advanced VMEbus 
Tracer VBT-321 is the ultimate tool for 
VMEbus development, integration and 
system tuning. The Advanced VBT-321 
is flexible and easy to use with the fol- 


yn 


fer rate of 104M bytes/sec. The com- 
puter loads system and video BIOS 
from ROM into shadow RAM, 
which provides faster BIOS execu- 
tion. The standard configuration 
supports DOS, OS/2, and Xenix op- 
erating systems, as well as Novell 
and interactive-Unix version 3.2 
network software. Options include 


Pa wer 
Ell ell wi a 


Triggering: Logic state analysis with 
complex user-defined trigger sequences 
of up to four events give the user com- 
plete control over the data to be ana- 
lyzed. Filtering: Store Qualifiers on any 
combination of all signals and events 
enable buffering of useful information 
only. Performance Analysis: VMEbus 
Utilization, Bus Level Distribution 

and Event count histograms are based 
on a 100% capture ratio of the data 
stream and not just a snapshot common 
in less capable and more expensive 
instruments. 


NEW 

* Four Trigger/Qualifier/Performance Analysis events, 
each covering 94 VMEbus signals. 

* Four Sequence levels, or events can be And’ed/Or’ed. 

* Occurence Counter for delayed triggering/filtering. 

* Performance analysis and Bus Utilisation based on a 
100% capture ratio. 

+ Histograms for Bus Transfer Rate & Interrupt Level 
Activity. 

* Hardware handshake on RS232 for Modem Control 
enable long distance Service and Diagnostics over 
the phone. 

* Up to 30 complex setups may be stored in Battery 
Backup. 

* Power supply from VMEbus backplane or via External 
Power Supply for debugging in Power On/Off 
sequence. 

+ External Signal Input and Trigger Output on BNC con- 
nectors provides an interactive interfacing. 

¢ Special clocking of Bus Levels, Read-Modify-Write 
and Block Transfers. 


VMETRO, INC. 
2500 Wilcrest, Suite 550, Houston, Texas 77042 
TEL/(713) 266-6430, FAX/(713) 266-6919 


UMETRO 


Call VMETRO today and save your 


+ Filtering/ Triggering on combinations of Hex and 
Binary values of any Address and Data byte. 

¢ 25MHz Asynchronous Sampling for accurate time 
tagging. 

* Piggyback provisions for future VSB/ VMEbus 
enhancements. 


GENERAL 

¢ 96 channels of data buffered in 2K Trace. 

* Time Tags for Relative Time between samples and 
Absolute Time from trigger. 

Histograms for Address Range Distribution for soft- 
ware and system tuning. 

* 16MHz synchronous sampling captures all traffic in 
even the fastest VMEbus systems. 

¢ Search or select any data presented in 2K Trace Buffer. 

* Two RS232 ports provides user-friendly and flexible 
interface to terminal/PC/ workstation and printer host. 


VMETRO A/S 
Sognsveien 75, N-0855 Oslo 8, Norway 
TEL/(47-2) 39 46 90, FAX/(47-2) 18 39 38 


projects from the VMEbugs. 
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COMPUTERS & PERIPHERALS 


a 5G-byte hard-disk drive, an IBM 
VGA with 1024 x 768-pixel resolu- 
tion, as many as 96 serial ports, one 
2.2G-byte tape-storage unit, and a 
32-bit Ethernet card. $9995. 

Micro 1 Inc, 557 Howard St, San 
Francisco, CA 94105. Phone (800) 
338-4061; in CA, (415) 974-5439. 

Circle No. 386 


Node Controller 


@ Provides a 100M-bps FDDI port 
for VMEbus 

@ Custom DMA chip moves data in 
its 256k-byte memory buffer 

The V/FDDI 3211 6U node-control- 

ler board for the VMEbus provides 

a Fiber Distributed Data Interface 

(FDDI) for a 100M-bps fiber-optic 


network. Its custom DMA chip 
transfers data to and from its 256k- 
byte memory buffer. The controller 
can transfer data over the VMEbus 
at 100M bytes/sec. Arranged in a 
64k-byte memory of 32-bit words, 
the dual-port buffer has an access 
time of 70 nsec. The board functions 
as a single FDDI attachment. Two 
boards can operate as a dual-attach- 
ment station that provides a degree 
of fault tolerance in an FDDI net- 
work. The board conforms to ANSI 
and the US Navy’s Safenet II speci- 
fications. $8000. 

Interphase Corp, 2925 Merrell 
Rd, Dallas, TX 75229. Phone (214) 
350-9000. TWX 910-997-6245. 

Circle No. 387 


VME CPU Board 


@ Uses a 68020 wP and operates as 
a bus master 
e Has 16M bytes of RAM dual 
ported to VME and local buses 
The 68-26 CPU board for VMEbus 
systems employs a 68020 wP oper- 
ating at 16 or 25 MHz. The board 
can operate as a bus master and 
provides 16M bytes of RAM that’s 
dual ported to the VMEbus and a 
local bus. The board can handle 
block transfers and either byte, 
word, triple word, or long-word 
transfers on aligned or nonaligned 
boundaries. You can configure the 
parity-checking logic to generate 
either a local or a VMEbus error 
signal when a parity-memory error 
occurs. The 32-bit advanced proces- 
sor extension bus (APEX) lets the 
user select from an array of com- 
pany modules including Ethernet, 
SCSI, floppy-controller, IEEE-488- 
controller, and parallel I/O modules. 
An address-mapping RAM allows 
the board to operate with any mix 
of slaves with different address- and 
data-width requirements. $2190. 
Radstone Technology, 20 Craig 
Rd, Montvale, NJ 07645. Phone 
(800) 368-2738; in NJ, (201) 391- 
2700. Circle No. 388 
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The Quality Goes in Before the 
- Power Switches On... and On... 


Zenith announces _ 
a dynamic family _ 
of standard switching 
power supplies ranging from — 
150 to 400 watts. Our power supplies 
deliver exceptional quality, reliability and 
flexibility for a variety of design applications. _ 


Main Output 2nd Output 3rd Output 
Max 
Output 
Power 


p Pp Pp Pp ae 
Model (Watts) (Nominal) (Min/Max) | (Nominal) (Min/Max) | (Nominal) (Min/Max) | (Nominal) (Min/Max) 


2 PK 4.5 PK 4.5 ; 
PK 5.3 PK 5.3 ce 
PK 6.0 PK 6.0 bee 
PK 6.0 PK 6.0 PK4.5 
PK 9.0 BK1L2 PK 6.0 § 
ZPS-400A | 400 | 4.75/5.25 | 5.5/55.0 | 115-260 | 0.7/7.0 | 4.75-160 | 1.0/100 | 475-160 | 06/60 [am 
PK 10.5 PK 15.0 PK9.0 —a 
Zenith power supplies provide a wide range of user-adjustable voltage settings. _ 


Typical Voltage Settings For 
ZPS-250A, ZPS-300A and ZPS-400A 


¢ All outputs fully regulated. | | 

¢ UL/CSA/IEC/VDE Agency Approvals for Safety | 
and EMI : : 

¢ 2-year warranty backed by Zenith 

* 100,000 - 150,000 MTBF 


ENITH | components 


The quality goes in 
before the name goes on® 


Zenith Electronics Corporation 


1000 Milwaukee Avenue 
FOR MORE INFORMATION CALL: 1-800-827-8720 = Glenview, IL 60025-2493 
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LITERATURE 


S00-Series Data Acquisition Instrumen 


{BM PC Based = TEEE-A66 © Macintosh: * Portable 


iE “KEITHLEYS” 


OF PC DATA ACQUISITION 


Pamphlet surveys 
data-acquisition mainframes 


An 8-pg brochure describes four 
data-acquisition mainframes, 25 
function modules that provide 16- 
bit, 50-kHz A/D measurement ca- 
pabilities, and modules for digital 
input/output, stepper-motor con- 
trol, pulse/even counting, linear- 
variable-differential transformers, 
and power control. The software se- 
lector guide sums up five different 
data-acquisition software packages 
and describes device-driver and 
desk-accessory packages that are 
compatible with the company’s 
equipment. 
Keithley Instruments Inc, 28775 
Aurora Rd, Cleveland, OH 44139. 
Circle No. 411 


Publication profiles 
GaAs digital ICs 


The vendor’s 1989 Product Data 
Book is devoted to its complete line 
of high-performance GaAs digital 
ICs. The book covers specifications 
for all of the standard products, in- 
cluding fast static RAMs, bit-slice 
uwPs, and telecommunications ICs; 
ASICs, including gate arrays and 
standard cells; and full custom capa- 
bilities. In addition to complete 
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product coverage, the 200-pg book 
provides application notes about pe 
boards, interfacing GaAs ICs with 
ECL and TTL systems, the syn- 
chronous optical network (SONET) 
standard, and GaAs ASIC design. 
Vitesse Semiconductor Corp, 
741 Calle Plano, Camarillo, CA 
93010. Circle No. 412 


Guide to MIL-STD 
and semicustom ICs 


This 28-pg directory describes the 
company’s military-standard and 
semicustom ICs and its radiation- 
hardened capabilities for the high- 
reliability and aerospace markets. 
In addition to MIL-STD-1553 and 
MIL-STD-1750 products, the book 
contains monolithic bus-transceiver 
products and DSP products. Block 
diagrams, product descriptions, and 
specifications complete the publica- 
tion. 

United Technologies Microelec- 
tronics Center, 1575 Garden of the 
Gods Rd, Colorado Springs, CO 
80907. Circle No. 413 


Test kit helps you 
select optimal scope 


This scope-evaluation kit helps you 
choose the best digitizing scope for 
your particular needs. The package 
consists of a surface-mount circuit 
board, an instruction manual, and 
a battery to run the test-generation 


circuitry. The test kit should an- 
swer three important questions 
about scope measurement: Will the 
scope miss any important events? 
Will it accurately capture and meas- 
ure the signals? Will it trigger the 
desired signals? The kit also pro- 
vides the standards to consider 
when changing from an analog to a 
digital scope. 

Tektronix Inc, Box 500, Beaver- 
ton, OR 97077. Circle No. 414 


Catalog displays optical 
and industrial products 
The 1989 Annual Reference Cata- 
log for Optics, Science, and Educa- 
tion presents more than 5000 optical 
and industrial products. The 172-p¢ 
publication focuses on an expanded 
line of optics for the OEM market 
and describes PCX (plano convex) 
and DCX (double convex) lenses; 
prisms; achromats, which consist of 
two lenses put together to form one 
lense that corrects any color anom- 
aly; beam splitters; and reflectors. 
Other items include a complete line 
of microscopes, lasers, fiber optics, 
and telescopes. 

Edmund Scientific Co, Edscorp 
Bldg, 101 E Gloucester Pike, Bar- 
rington, NJ 08007. Circle No. 415 


EDN November 9, 1989 


LITERATURE 


Booklet on connectors 


This 8-pg brochure introduces the 
latest addition to the MIL-C-38999 
connector series—the 1760 Lanyard 
release connector. The booklet sum- 
marizes the connector’s 51-mm-di- 
ameter plug design used in avionics 
applications. Also detailed are the 
Lanyard Wall Mount, the Jam Nut 
Receptacle, and the Straight Plug 
configurations. Finally, the publica- 
tion describes the Missile Umbilical 
connector system and the Frangible 
Missile Umbilical Receptacle, both 
MIL-STD-1760 connectors. 

ITT Cannon, Box 3500, Santa 
Ana, CA 92705. Circle No. 416 


Handbook depicts 
data-acquisition products 


This product handbook (Volume 21) 
covers a complete line of data-acqui- 
sition, industrial-control and -moni- 
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toring, video-imaging, signal-condi- 
tioning, personal-instrumentation, 
and communications products for 
IBM PC, PC/XT, PC/AT, PS/2, and 
Apple Macintosh II microcomput- 
ers. Featured in the 304-pg publica- 
tion is the family of high-speed, in- 
dustrial-control and  -monitoring 
products, the WorkHorse. The book 
also describes the PCIP-Scope, a 
single-board, digital-sampling oscil- 
loscope; the DAS-HRES, a 16-bit 
data-acquisition board; the MV2 
frame-grabber board; the VOS/ 
DVOS software, an icon-based user 
interface for the company’s image- 
processing hardware; and_ the 
MBIC family of 19-in., rack-mount 
IBM PC, PC/XT, PC/AT, and com- 

patible industrial computers. 
MetraByte Corp, 440 Myles 
Standish Blvd, Taunton, MA 02780. 
Circle No. 417 


Compilation of 
test equipment 


The 96-pg Catalog No. 21 contains 
more than 200 4-color photographs 
of an expanded line of test equip- 
ment. The section, “A Guide to Ba- 
sic Needs,” discusses the different 
stages of electronic testing and the 
necessary instruments. Also in- 
cluded are applications for instru- 
ments such as digital and analog os- 
cilloscopes, audio and video prod- 


ucts, signal generators, frequency 
counters, and power supplies. The 
publication spotlights two new 
products: the Model 2100R 100- 
MHz CRT read-out oscilloscope and 
the Model 408 NTSC video sync/ 
test generator. Further, the catalog 
features specifications for more 
than 100 products including 13 new 
instruments. 
Leader Instruments Corp, 380 
Oser Ave, Hauppauge, NY 11788. 
Circle No. 418 


Publication covers 
network communications 


This 216-pg catalog depicts the com- 
pany’s line of network-communica- 
tions products. The document fo- 
cuses on baluns, cable, cable assem- 
blies, connectors and couplings, 
crossconnection and _ interconnec- 
tion hardware, fiber optics, jumper/ 
patch cords, switch boxes, cabinets 
and panels, telecommunications and 
data communications products, and 
tools for networking. 

Electrospec Inc, 24 E Clinton St, 
Dover, NJ 07801. Circle No. 419 


Brochure summarizes 
plotting network 


Diagramming several networked 
CADD (computer-aided detailed 
drawing) configurations, this bro- 
chure explains how to use the Plot 
Station with each configuration. 
The configurations described in the 
publication include Intergraph 
workstations, MicroStation, Auto- 
CAD, and other CADD systems 
that use HP Graphics Language 
lines. 
Byers Engineering Co, 6285 
Barfield Rd, Atlanta, GA 30328. 
Circle No. 420 


Listing directs you 
to CAD vendors 


The P-CAD Third-Party Partners 
Directory (4th ed) lists service bu- 
reaus, authorized training centers, 
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BOARD 

LEVEL 

TIMING 
PRODUCTS 


e Synchronize 
Multiple 
Processors 


e Time Tag Data 


Bancomm’s line of board level tim- 
ing products generate and/or decode 
standard time code formats (IRIG, 
XR3, 2137, NASAS6, etc.). 


PC AT/XT: 


e Millisecond Resolution 


PCO3XT Time Code Reader 
PCO5XT Time Code 
Generator 
PCO9XT SLOCODE/ 
DC Level Shift 
PC11XT Parallel Output 
PC16XT Transport Control 


VMEbus: 


e Microsecond 
Resolution 


ae, 


PCO3V Time Code Processor 
PCO5V Time Code Generator 
PC26V Time Code Display 


Call or contact: 


bD¢ BANCOMm™m 


Division of Datum Inc. 
6541 Via del Oro 

San Jose, CA 95119 
TEL (408) 578-4161 
FAX (408) 578-4165 


CIRCLE NO 252 


LITERATURE 


and P-CAD-compatible products, 
including interface software, librar- 
ies, special report-generator soft- 
ware, graphics drivers, printers/ 
plotters, and other output drivers 
from more than 110 vendors in the 
US and worldwide. The directory 
is open to any firm offering P-CAD- 
compatible products or services. 
P-CAD, 1290 Parkmoor Ave, San 
Jose, CA 95126. Circle No. 421 


Source book for users 
of industrial IBM PCs 


Aimed at users of IBM PC and com- 
patible products in industrial and 
educational labs, factory automa- 
tion, and process-measurement and 
-control industries, the 1990 Indus- 
trial Computer Source Book covers 
more than 850 IBM PC-related 
products. The book presents the 
7500 Series of shock-mounted indus- 
trial chassis, the 8500 Series of 
rack-mount industrial computers, 
the 7500-XC diskless computer/ex- 
pansion chassis, and the 7410 10- 
slot chassis. Also included are the 
6200-MC50 PS/2 rack-mount chas- 
sis, the 8600-RE industrial work- 
station, and the PC-node diskless 
computers. The publication fea- 
tures a software section that encom- 
passes the latest operating systems, 
languages, utility programs, logic 
and circuit analysis, CAE and 


CAD, data analysis, and communi- 
cations packages. 

Industrial Computer Source, 
4837 Mercury St, San Diego, CA 
8 yall Ie Circle No. 422 


Note briefs you 
on choosing a DSP processor 


The application note, Considera- 
tions for Selecting a DSP Processor, 
explains five key elements for 
choosing among the high-perform- 
ance DSP-process and microcontrol- 
ler architectures. Delving into the 
five elements, the 16-pg note dis- 
cusses fast and flexible arithmetic, 
extended dynamic range on multi- 
ply/accumulates, single-cycle fetch 
of two operands (both on and off 
chip), hardware circular buffers, 
and zero-overhead looping. Using 
these criteria, the publication com- 
pares two fixed-point processors, 
the company’s ADSP-2100A and 
TIl’s TMS320C25. Diagrams, com- 
parison tables, and examples illus- 
trate the foundation of DSP per- 
formance: fast math, addressing 
(data fetching), and program se- 
quencing. The note also provides 


DEVICES APPLICATION NOTE 


ARE TECHNGLOGE RAY < P.O. BRK SIM > RORWOCO, MESSALMUSETTS RanNTaiN © ar7aanaTon 


Considerations For Selecting 2 OSP Processor _ 
(ADSP-2100A vs. THS320028) 


benchmarks for evaluating both the 
ADSP-2100A and TMS320C25. 
Analog Devices, Literature Cen- 
ter, 70 Shawmut Rd, Canton, MA 
02021. Circle No. 423 
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__ PRODUCT MAR 


This advertising is for new and current products. 


Please circle Reader Service number 
for additional information from manufacturers. 


Don't Get Zapped: / 
High inrush current can destroy your sensitive VAX | 
CPUs and peripherals in Loge time than it takes to 


PC-based emulator for 68HC11 


BE Oe 


‘* The Best 8051 Emulator’’ 


NEW 
8XC751 


support 
available 
now! 


5 ft. cable 


See EEM 88/89 
Page D-1304 


PC based emulators for the 8051 family 
(8051/51FA/52/31/32/44/152/451/452/535/552/8XC751 + CMOS + more... 
¢ PC plug in boards or RS-232 box ¢ Program Performance analyzer 


S e PC plug-in or RS-232 box. »* 48 bit wide 16K deep 
~-Qur- proprietary. pate hes a IM ci e Pull-down menus with trace. All functions usable 


full window support, et esc all a . Joleges eke —- ° — yes with IF-ELSE, REPEAT- 
j i a ation. |ime stamping. mmand-Driven User Interface. structures 
nae _ fp eee Two level trigger. = Context sensitive help and ¢ Source Level debug for PL/M-51 and C-51 
: hard d d t A d . riven User inlenace. On-Screen Editing of data * Symbolic debugging with in-line assembler 
ee _your | a ware an erase your. a a. n our ia en aera e Up to 3.3mHz real time e Symbolic and G Source e 20 MHz real time emulation and disassembler 
remote on/off and emergency shutdown rales the . emulation. Level pie ee e = —— - ° —_ ——_ e 
f intrusions to th ing in-line assembler ° 48 bit wide, eep trace buffer © Trace can be viewed during emulation! 
power. sontros Back to you. = : SBHCTT See and disassembler. ee 
ompatibie ys with DEC and UPS systems. : * ees eo eg Ae aoe ee 
: y ‘ : 4K Trace $1995 eo Ask about our demo VIDEO! 


 SRIDES Cure Seek 1) 9e06 CALL OR WRITE FOR FREE DEMO DISK! 
DON’ T WAIT UNTIL IT HAPPENS, CALL TODAY! 


: 51 E. Campbell Avenue 
PULIZZI_ ENGINEERING INC. NOHASLY) | canoxei. CA 95008 
3260 S. Susan Street, Santa Ana, CA 92704-6865. FAX (408) 378-7869 
(74) 540-4229 FAX (714) 641-9062 ‘ CORPORATION aces we 1820 “US only 


See Page 286 See Us At Wescon ’89 Booth 902 
CIRCLE NO 326 


51 E. Campbell Avenue 
noHaU Campbell, CA 95008 
FAX (408) 378-7869 
CORPORATION (408) 866-1820 
See Page 286 


See Us At Wescon ’89 Booth 902 
CIRCLE NO 327 
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LEADLESS CHIP 
TO WIRE WRAP ADAPTERS 


DSP In Control 


simple 
multitasking 
executive 


for REAL-TIME EMBEDDED SYSTEMS 


C) 80x86 family () C-compatible, real-time , 

() ROM’able multitasking kernel 

() also for PC/XT/AT OQ works with Microsoft® and 

Q) 15 microsecond interrupt Turbo®: C, assembler and 
latency (10MHz 80188) debugger 

Q) 70 microsecond task switch () 4.2KB to 18 KB code size 

CJ) User’s Guide and Reference libraries for all memory 
Manual models 

C) timer program measures ) source code available 
execution times OQ) “protosystem” source code 


The Power-14 


¢ Low cost development tool for the 320C14 

« Complete motion control system with amps 
¢ Software monitor for debugging your code 
« Motion control source code available 


d $ Save prototyping time, LCC, PCC, PGA, and 
MICRO p DIGITAL PQFP socket adapters provide the designer 
with a labeled test point for each pin and are 


Cypress, CA 90630 available for 20 thru 100 pin chips. WW pin 


30. day Free Trial 1-800-366-2491 NO ROYALTIES rows are on .3” centers. Unit pricing for the 
' Teknic ine. 52 pin version is $41.00 delivered from stock. 
| 214 Andrews St. College Kit$95 + Demo Kit $25 ANTONA CORPORATION 
| ies ae a amOue 30 day money-back guarantee 1643 1/2 Westwood Blivd., L.A., CA 90024 
(213) 473-8995 FAX # (213) 473-7112 
CIRCLE NO 328 CIRCLE NO 329 CIRCLE NO 330 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
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1 MBIT STATIC RAMS 


COMPLETE WITH HYPERSIGNAL 
| |TURNS YOUR PC INTO A VERY 
~|1POWERFUL DSP WORKSTATION" 


MONOL ITHIC, HIGH PERFORMANCE 


e Standard 32-Pin DIP 
128K x 8, SSNS - 120NS access 
e Commercial, Industrial, and Military grades 
e Full MIL-STD-883C Compliance 


e Approved source to Standardized nipe ar v 
Drawing 5962-89598, issued April 21, 1989 


Description Price(US$) 
DSP32C System Board $2995.00 


Hypersignal Workstation 989.00 
Regular Price $3984.00 


| INOVA MICROELECTRONICS 
2220 Martin Avenue 
ee} oanta Clara, CA 95050 


im 


SPECIAL PRICE BEFORE 
DECEMBER 1/89: $3484.00 


SPECTRUM SIGNAL PROCESSING INC 


USA East: 800-323-1842 In Mass: (617) 890-3400 
USA West: 800-663-8986 Canada: (604) 438-7266 


For information call: 
Customer Service (408) 980-0730 
Fax (408) 980-1805 
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COMPUTER AIDED 
ULT BsOniie PCB DESIGN 
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EEE 680 Universal 
IC Programmer 


Programs PROMs, EPROMs, EEPROMs, 
PALs, GALs, RALs, EPLDs and PEELs 
JE680 Features: 

¢ Stand-alone or computer controlled modes w/ 
MS-DOS menu-driven software (included) 
¢ Parallel and RS232C interface ports 
« Auto-Sense™ of IC insertion 
« Supports/translates between 18 data formats 
« Full functional test on logic devices 
* Over 400 IC definitions in ROM - no personality 
modules needed 
« JEDEC standard supported, accepting input 
from virtually all major software packages 
* One-Year Warranty 
Listing of over 400 programmable devices 
and 74-page catalog available upon request! 


Wl Real-Time Design Rule Check | Gre aw angular traces 
Wi Trace Shove and Reroute-While-Move — ™@ Full SMT support 

® Autoroute by window, component or net I Powerful placement tools 
WM 32 layer support: blind & buried vias @ Backannotation; pin/gate swap 


Extended memory versions with unlimited design size and 32 bit performance are available 
USA/Canada: ULTimate Technology Corp. © Tel: (408) 4398 944 @ Fax: 439-8966 
UK/Ireland: ULTimate Technology (UK) Ltd. @ Tel: (0734) 812030 — @ Fax: 815323 
Germany: ULTImate Technology © Tel: 07031 876028 © Fax: 85915 
Int. Headquarters: ULTImate Technology B.V. @ Tel: (+31)2159 - 44424 @ Fax: 43345 


ULT iar fe ASK FOR YOUR FREE DEMO DISK 


JE680 Universal IC Programmer ........ $1799.95 


Jameco Electronics * 1355 Shoreway Road, Belmont CA 94002 
* Phone (415) 592-8097 « FAX (415) 592-2503 
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Tango-Schematic Series II." 
It simply works better. 


We listened to your suggestions and built the best in PC-based 
schematic capture. More versatile than OrCAD.” More 
features than Schema.” Easier to use than 
DASH.™ Thanks to our streamlined 
interface and integrated approach, 
Tango-Schematic makes creating 
- complex schematics simple. 
Compare for yourself. 


See Us At Wescon San Francisco, Booth 1546 
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Tango-PLD. The New 
Price/Performance Leader. 


Tango-PLD, a universal PLD design tool with sophisti- 
cated features at an affordable price, creates 
complex designs with multiple PALs 
and GALs. Our top-down approach, 
emphasizing logic description first 
and part selection second, along 
with a “C-like” design language, 
makes Tango-PLD easy to use. 


LG) 


Describe designs with Boolean equa- 
tions, truth tables, state machines, 
high-level C expressions, or existing JEDEC 
files. Simulation with test-vector coverage checking 
guarantees no surprises. Rich functionality, one year’s 
updates, free tech support and BBS, plus our 30-day guaran- 
tee. All this for just $495. Call today. 


FREE EVALUATION PACKAGE 
800 433-7801 619 554-1000 619 554-1019 Fax 


ACCEL™ Technologies # 6825 Flanders Drive ® San Diego, CA 92121 USA 
_ International prices may vary. Contact us for the distributor nearest you. 
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Tango-Schematic features SEDCO™ 
libraries, with over 5,000 parts guaranteed 
for accuracy; integrated component creation; true 
ANSI/IEEE support; forward- and back-annotation; 
PostScript and DXF output; free tech support; and much more. 
It’s all there for just $495—-guaranteed. 


2 FREE EVALUATION PACKAGE 
800 433-7801 619 554-1000 619 554-1019 Fax 


ACCEL™ Technologies @ 6825 Flanders Drive @ San Diego, CA 92121 USA 
International prices may vary. Contact us for the distributor nearest you. _ 
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~ UNIQUE 
- FILTER DESIGN 


SOFTWARE 


SAVE TIME AND EFFORT -- from specification to 
production -- or your MONEY BACK! 
S/FILSYN is the most powerful, user-friendly, rugged and 


stable program in existence for filter design. Modules are 


structured ee design and analysis of passive eLC, 
active RC, digital and microwave filters, impedance matching, 


Networks, and delay equalizers. Special features include pre- 


distortion for dissipative effects, arbitrary terminations in- 
cluding open or short, complex transmission zeros and 
specified transfer functions. FREE 90-day telephone consult- 
ing and 90-day MONEY BACK GUARANTEE. CALL TODAY. 
DGS ASSOCIATES, 1353 Sarita a Santa Clara os 95051. 


(408) 554-1469. 


CIRCLE N NO 333 


Communicate 


Weekly 


to the electronics 
OEM through © 
EDN's Magazine 


and News Editions 


Product Mart 


Ml & me ~ 
est Value” in PCB Design 
Tango™ sets the pace in PC-based circuit board design 
with an easy-to-use, pop-up menu interface and 
powerful features including 1 mil resolution, 
full SMT support, DRC, Gerber and 
PostScript ™ output, fast high- 
completion autorouter, and pho- | 
toplot previewing. Configure 
your personal PCB design station 
from our selection of entry-level 
and expert tools, starting at 
just $595. 


f, ango 
See for yourself why engineers rated 
Tango the “Best Value” in PCB design at CAD | 
Showdown ’89. Rich functionality, one year’s 


updates, free tech support and BBS, na our 30-day 
guarantee. Call today. 


FREE EVALUATION PACKAGE 
800 433-7801 619 554-1000 619 554-1019 Fax 


ACCEL™ Technologies # 6825 Flanders Drive # San Diego, CA 92121 USA 
International prices may vary. Contact us for the distributor nearest you. 
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C forthe 8051 
Compare: 


Benchmark Results —Sample program: 
Eratosthenese sieve Program from BYTE (1/83), 
expanded with I/O and interrupt handling. 


Archimedes 
ICC51 
v2.20A 


MCC51 
v1.2 


FRANKLIN 
C51 v2.1 


12 sec 

29 sec 

11.45 sec 

5318 bytes 
736 


Compilation time 


Linkage time 
Execution time 


Total code size 


Sieve module 
size 


Call now for your free DEMO disk. 


2 


SOFTWARE, INC. 


888 Saratoga Ave. #2 e San Jose, CA 95129 
(408) 296-8051 © FAX (408) 296-8061 
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LCD WINDOWS C 
The CY325 supports LCDs up to 128x240 pixels 
(16x40 char) with easy-to-use high-level commands 
and Parallel or Serial interface to host computer. The 
256 built-in windows (or make your own) support 
window-relative text, graphics, plotting, bargraphs, 
waveforms, scroll/wrap/clip, etc. Read from an A/D 
and Write into Window! Separate text and graphic 
planes can be written or erased in any window. Eight 
pins support a variety of functions (soft-keys, waveforms) 
orcan be used for GP I/O. Icons or special fonts can be 
user defined. Giant character mode, etc. Save months 
of design time with the CY325. $75 CMOS $20/1000s. 


Cybernetic MicroSystems Inc. 


P.O. Box 3000 + San Gregorio, CA 94074 »* USA 
Phone: (415) 726-3000 ° Telex: 910-350-5842 


CIRCLE NO 343 


A Complete DDS Instrument - 


VDS-15 
DC-16 MHz with <-50dBe spurs and excellent phase 


noise. Submicrosecond switching, phase modulation 
(0.18 steps), an on-board 1ppm 10MHz reference, and 
exact 0.100Hz frequency steps all make the VDS-15 your 
best bet for ATE and general lab usage. Outputs both 


$2650 
SC ITEQ Electronics, Inc. 


8401 AERO DRIVE « SAN DIEGO, CA 92123 = 61 9-292-050 ZY 
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ay 


S87C 751i 
mmer 


progr, 


@ Stand-alone 
or computer- 
controlled 


Cost-effective Clock Generator 
VDS-256 - simultaneously outputs FOUR SIGNALS! 


LOW HIGH STEP SIZE SIGNAL 
1MHz 256MHz 1kHz ECL 

100kHz 25.6MHz 100Hz Tt 

10kHz 2.56MHz 10Hz TIL 

1kHz 256kHz 1Hz TIL 

This card uses an onboard or external 10MHz reference, BCD 
control (22-bits, parallel) signal, and is built in a convenient 4.5" x 


@ User-friendly software : 
for interactive or 
command-line programming 


@ Includes serial cable, power 
supply, programming software, and 
instruction manual on disk 


@ Optional adapters for 87C752 DIP and 
PLCC packages 


Microcom Design, Inc. 
™ Timonium, MD 21093 


TEL: 301.561.4811 FAX: 301.561.4815 
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( lppm), $616 ( 20ppm), qty 1 


SC ITEQ Electronics, Inc. ‘ay 
8401 AERO DRIVE - SAN DIEGO, CA 92123 « 619-292-0500 G Yj 
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EXTRUDED ALUMINUM 
PANEL MOUNT ENCLOSURES 


e Depths 6” & 8” 

e Any depths, 10 or more 

e Satin, clear anodize 
finish 

e Lock-in panel-mount 

e Modifications and 
screen printing available 


FREE CATALOG 


MultiGen ~ frequency synthesizer, phase generator, 
ARB, clock generator, & modulation source. FOR THE PC! 


This patented direct-digital synthesizer (DDS) is a complete 
high-performance instrument, with sweep and burst 
functions. Fast switching, 8MHz coverage in 0.10Hz 
steps, and modulation make it your most cost-effective 
signal source for ATE, classroom, and general lab 
applications. User friendly software supports your mouse 


and includes many predesigned waveforms. $1995 “ZZ 
yp g fc JY oC 
SCITEQ Electronics, Inc. 


\ 
8401 AERO DRIVE = SAN DIEGO, CA 92123 + 619-292-0500 AY 
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DIN STANDARDS 


Bezel Case 


48x96mm 44x91mm 
72 x 144mm 67 x 136 mm 
96 x 192 mm 91 x 184mm 


1x91 555 Marion Road 
er a ae Columbus, OH 43207 


614/445-8433 
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PC BASED 
EMULATORS 


@ Source Level Debug for 
PLM and ’C’ 

@ Source Level trace 

@ Debug with symbols, not 
HEX data 

@ Source Level disassembly 
with in-line assembler 

@ Interchangeable probe 
cards 

@ Up to 128K emulation 
memory 

@ 16 MHz real-time 
emulation 

@ Up to 4K trace buffer 

@ Performance analyzer 

@ TRUE 8051 Emulation 
including all I/O ports, 
idle, power down, DMA, 
and WatchDog timers at 
NO additional cost 

@ Breaks set symbolically 

@ Fully documented 

@ Serially linked to PC 

@ OEM supplier to 8051 IC 


Call or write for Freee demo diskette 


SC/FOX™ High-Speed Embedded Systems Controllers 


SC/FOX PCS32 (Parallel Coprocessor System32) 15 MIPS, 70 MIPS 
burst, general purpose PC/XT/AT/386 32-bit plug-in board, 64K-1M 
byte 0-wait state memory, uses 32-bit SC32 RISC microprocessor. 


SC/FOX SBC (Single Board Computer) 18 MIPS, 60 MIPS burst, uses 
16-bit RTX 2000, for stand-alone or embedded operation, 100x160mm, 
1 serial, 1 printer port, 32K-512K bytes 0-wait state memory. 


SC/FOX PCS (Parallel Coprocessor System) 15 MIPS, 50 MIPS burst, 
general purpose PC/XT/AT/386 plug-in board, 32K-1M byte 0-wait 


MetaLink™...Originators of the 
PC Based 8051 Emulator 


We have more 8051 emulators 
than anyone in the world: 


8031, 8051, 8032, 8052, 8344, 8044, 
B0C152JA/JB/JC/JD, 83C152JA/JC, 800452, 
80C51FA, 80515, 80535, 80512, 80532, 80513, 
800521, 800541, 800321, 8053, 800154, 830154, 


: iti . Harris RTX 2000 800451, 830451, 800552, 80C562, 80C652, manufacturers 
State static memory, multiple board operation, uses Harris Z 83C751, 830752, 800537, CMOS, EPROMs, OTPS @ Unlimited FREE technical 
SC/FOX SCSI I/O is a plug-on PCS or SBC daughter board with SCSI, ® support 


r’ Mela. 


= Corporation 


MetaLink Corporation P.O. Box 1329, Chandler, AZ 85244-1329 
(602)926-0797 FAX: (602)926-1198 TELEX:4998050 MTLNK 


See Us at Wescon ’89 Booth #1526 
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floppy, serial, and parallel ports, and driver software. @ From $1495* 


Ideal for embedded real-time control, data acquisition, and signal 
processing. Forth development software included. OEM pricing. 


SILICON COMPOSERS INC (415) 322-8763 
208 California Avenue, Palo Alto, CA 94306 


CIRCLE NO 347 


*Price is U.S. list 
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SOLENOID 


ba SS 7 Re, 


SOLENOIDS 


> 


Send for the latest 68-page Solenoid Engineering Manual 
from Deltrol + Packed with useful information including 
performance data, stroke/force curves, selection factors 
« Industry's broadest range of miniatures, C frames, 
D frames, power Surge, and tubular solenoids. 


DELITROL nn Slot St 
controls | Phone 44 


Phone 414/671-6800 
DIVISION OF DELTROL CORP. 


Telex 2-6871 
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4305-1 


WEBER 


AS 168 Energy Limiting 
Circuit Breaker 


e Superior Short Circuit Protection 

e Selective Disconnection - No nuisance shutdown 

e Easy Installation with Quick Connect Terminals, 
screw terminals, or DIN Rail Mounting 

e Worldwide Approvals, VDE, UL, & CSA 

e Single, Double, Triple, and four pole versions 

e Current Ratings - 0.5 to 50 Amp 

e AC rating to 480 and DC rating 120 Volts per pole 

e Available with Switched Neutral, Auxiliary and Signal 
contacts 

e Stock available in Connecticut 


Contact: Inmark Corporation, 4 Byington Place 
Norwalk, CT 06850 Telephone: 203-866-8474 
Fax: 203-866-0918 
CIRCLE NO 752 


Analog Circuit Simulation 
SPICE FOR THE MA 


@ File Edit Options Launch 


a T 

FS Edit Text Files 

SS Launch SPICE 
Q PULSE 


isSpice (c> copyright iIntusoft 1985,89 
fin adaptation of UC Berkeley SPICE 26.6 
for use on personal cosaputers 


Fralysis of SAMPLE LASER DRIVER 


TRANSIENT ANALYS!S TIME = 1.000E-08 
825E 


= 1 


The only Spice program to run 

SE, SE/30 and Mac ll) in as littl 

The simulatable circuit size is on! ite 
of RAM. Coprocessor ($210) and Non-co 
versions are available. Also available 
($175) which contains extensive m 
IsSpice netlist editor and ICAPS, an 
system especially adapted for the MA 


P.O. Box 6607 
San Pedro,CA 2 mee 
90734-6607 
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LAS Bug #331154 


Stack Overflow 


Locate him with the deep memory of the Logic 
Analysis System 


4k to 64k memory depth 

16 level triggering with pass counter 

40 to 320 channels 

A complete Logic Analyzer on a Card 
Interactive software under Microsoft™ Windows 
Source code in C for automatic testing 


\ = 701 River Street 


Troy, NY 12180 
Oe. $1 CNS. 


(800) 367-5906 
(518) 274-0755 
FAX (518) 274-0764 


The latest 
member of 
the AutoPCB : 
family: = 
MAXROUTE jwiisk? 


4 ea din 
e Supper Pin(multi-source- 
multi-target net routing) From $1995 


e Warp Grid gives you the gridless 
router performance without its disadvantage 


e Squeeze through then push and shove 
e Rip-up and reroute 


e Pattern recognition to solve BUS and single row 
pin problem 


e Display list processor allows you to zoom and pan 
in splits of a second 


e 100% completion rate 
e SMT support, routes to pad directly 
© 100% AutoCAD compatibility 


CAvDISYS Corporation 


624 East Evelyn Ave., Sunnyvale, CA 94086 
Tel: 1-800-229-3322 Fax: 408-732-4932 
Dealer Inquiries Welcome 
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QUICK 'N STABLE 


9 00000000000000¢ 


RO2800 (TM) PWB Laminates from Rogers. 
Low effective dielectric constant 

(2.8) improves electrical performances 
in high density, very high speed 

digital systems. Coefficient of 

thermal expansion, matched to copper 
improves plated thru-hole reliability 
and dimensional stability. Rogers 
Corp., Rogers, CT 06263 203/774-9605 
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PROTOTYPING SOLUTION 


We offer the best quality 
SYNTAX FR-4 prototyping PCB at the best price! 
All from the stock 


™ —@ MULTI-BUS 
Mm @ VME-BUS 
SYNTAX @ PC-BUS 
@ PS-BUS 
e STD-BUS 


e S100-BUS 
@ TRANS * Please Call Today for Catalog 


BOARD *Custom Design are Available 
e UNI BOARD ° Dealer program offered 


Manufacturing & Marketing 
ave Bi a G : 


Engineering & Products, Inc 
LES ES PRI EEE EIT ES 


977 S. Meridien Ave., Alhambra, CA 91803 
Tel: (818) 570-0058 © Fax: (818) 576-8748 
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EDN 
Product Mart 
Provides 
Consistent 
Results 


ANALOG CIRCUIT SIMULATION 


Voltage 
volts eee —: = ae - —n <a ger eg ___Matts 
2. 0.02 [ see 0.002 


7 0.0015 


° °. 0.001 
1 0.01 H $00.u 
ig i, i i iy 
I Hi i Po 
2 0.02 


o. 0.0025 0.005 0.0075 0. si 


Time in Seconds 
ECA-2: for design engineers who hate to waste their time and money, ECA-2 
Electronic Circuit Analysis is a high performance, low cost, interactive analog 
circuit simulator. It reduces equipment expenses by eliminating the need for 
temperature chambers, signal generators, etc. Cuts weeks out of the design 
cycle time by simulating instead of prototyping. Available for a wide range 
of computers and operating systems. 
CA-2 Offers Frequently updated 
e AC, DC, Transient ¢ Built-in real time e Over 500 nodes 
Fourier, Temperature graphics © Money back 
e Worst-case, Monte _—¢ Multiple plots guarantee 
Carlo e Interactive or batch SPICE compatible 
e Sine, Pulse, PWL, Online help models 
SFFM, and Expo- e Full nonlinear ¢ 2 to 50 times faster 
nential generators simulator than SPICE 
ECA-2 2.40 IBM PC 8775 
Turn-key Systems Available Call for more info and FREE DEMO disk 


awh S/7/ WY] 


/ y, — 
ces 7 
Tatum Labs, Inc. 
3917 Research Park Dr. B-1, Ann Arbor, Mi 48108, USA 
313-663-8810 


CIRCLE NO 757 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 


342 


EDN November 9, 19% 


MS-DOS FLOPPY DISK _ 
EPLACEMENT — 


, LIMINATE DISK FAILURES 
ithstands environments where ordinary disks crash: |m- | 
un to shock, vibration, dust and abuse. Rugged and reliable 
ile, industrial and military use. 

se: No rivers, bootable; no slots needed: acts like a | 


“an you ford them to crash? 


Tar "Targa Electronics Systems | 


~ 2010 Crow Canyon Place 
TOLL FREE (800 267- 9793 or (415) 277- oe 


San Ramon, CA 94583 


: - CIRCLE NO 758 


Free MSDOS & Mac 
software Catalog for 
: Electronic Engineers 


ACIDC Circuit Analysis e Active and Passive 
Filter Design @ Screen/Printer & Pen Plotter 
Graphics for Engineers e LaPlace Transfer 
_Function/FFT Analysis e Logic Simulation e 


an d Analog Signal Processing e Curve 
Fitting @ Statistics e Thermal Analysis e 
Math e Microstrip Design and Analysis e 
Data Acquisition e VISA & M/C Accepted 


BV Engineering 
ail Professional Software 
~ 2023 Chicago Ave., Stuite B-13 @ Riverside, CA 92507 


--Tel: (714) 781-0252 @ U.S.A. @ TELEX: 6503089864 
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SMART POWER 


For Power Supplies 


Integrate logic, linear, and power FET control on one 
chip with the MPD8020 high voltage semi-custom array. * 25 
to 100V input ¢ Floating high speed FET drivers * Error amps, 
comparators, bandgap reference * 200 logic gates on board 
* 28 or 44 PLCC for small footprint, up to MHz switchers 
¢ Self-protection circuits for overcurrent, overvoltage, 
overtemperature. 

SMPS control circuits tailored to your exact needs in 60 
days. For info and 16 page data sheet: ais 2 245-2500. 


‘SEMICONDUCTOR 
960 Oakmead Parkway, Sunnyvale, CA 94086 
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Root Locus Analysis e CAD/CAE e Digital 


THE GRI ProPlotter: 


Large-Format Plotting 
At A Small-Format Cost 
An affordable large-format plotter 
for the CAD designer. 


= SPEED-7 IN./SECOND r 

# PRECISE RESOLUTION/0.004 IN. 

* AutoCAD® COMPATIBLE 

= 12 MONTH WARRANTY 

Call for details and sample plot. 
== GARI S 46745 Fremont Brd., 
Gerard Research Inc. Fremont, A 94538 

Tel: 415/651-0217 = Fax: 415/651-0787 
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16 MHz 800186 / C187 
SINGLE BOARD COMPUTER 
R.L.C. continues to offer the latest technology on the STD 
Bus. Our newest 16-bit Single Board Computer offers a CMOS 
800186 and new CMOS 800187 Numeric Co-Processor. On- 
Board functions include MEMORY, SERIAL PORT, REAL 
TIME CLOCK, TIMERS, DMA, INTERRUPT CONTROLLER, 
RTC and RAM BATTERY BACKUP, WATCH-DOG TIMER and 
much more. Available in speeds up to 16 MHz. For more 
information and technical assistance please call Robert 


Coomer at 
R.L.C. ENTERPRISES 
4800 Templeton Road, Atascadero, CA 93422 
(805) 466-9717 
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MINIATURE COILS & BEADS 
CHIP COILS/DC-DC CONVERTERS 


@ TR or rTIB for AUTO. INSERTION 
Our Miniature Coils, Shielded & Unshielded is for your Auto. Insertion, 
Chip Coils is good for surface mounting. DC-DC Converters & Pulse 
Transformers is now complete with excellent function. Also supply power 
choke, linearity coils, toroidals coils, coupling transformers and special 


design items. 
Send the details today! 
ABC TAIWAN ELECTRONICS CORP. 
ABC No. 422, Sec. 1, Yang Fu Rd. Yangmei 32627, 


Taoyuan, Taiwan. R.O.C. Tel: 886-3-4788088 
Tlx: 32379 ABCEC Fax: 886-3-4755503 


AGENT: 

ITALY: ESCO, FAX: (02)240 9255 
SPAIN: COSMOFIL FAX: 3-6616916 
SINGAPORE: SEAMAX 


TEL: (02)2409241/2409251 
TEL: (93)6612087 

FAX: (65)4456388/4697949 
TEL: (65)4451828 (8 Lines) 
U.S.A.: WA. & OR. A/D ELEC. FAX: (206)4816509TEL: (206)4818555 
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Z-1000B 
UNIVERSAL 
PROGRAMMER 


l= PROGRAM THOUSANDS OF DIFFERENT 
DEVICES 

l= NO PERSONALITY MODULES REQUIRED 

l™ DESIGNED FOR EASE OF OPERATION 

@ STAND ALONE AND MS-DOS DRIVEN 

@ SELF CALIBRATING 

@ QUICK FLIP LCC AND SMT ADAPTERS 


SUNRISE ELECTRONICS, INC. 
524 South Vermont Avenue, Glendora, California 91740 
(818) 914-1926 
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« Source level debug for PL/M- 51 and C-51. 


- IBM-PC/XT/AT/386_ windowing - cca 
with EGA 43-line, color, and mouse support | 


AMERICAS BEST PROGRAMMERS 


051/52 


In-Circuit Emulators a 


« Complex Hardware real-time breakpoints — : _ 
« Hardware Trace Buffer with filtering control 7. 


- Program performance analysis 


- 8level hardware sequencer, Pass Counters a 


e NO PC PLUG-IN Boards | 
~SIGNUM SYSTEMS 


1820 14th St., Santa Monica, CA. 90404 


(213)450-6096 telex: 962439 
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Redel Connectors. . 


The Plastic Choice 
REDEL Features: : 

e Quick Connect-Disconnect Design S 

e Autoclaveable PSU Shell Material 

e Lightweight and Compact 

¢ Temperature & Corrosion Resistant 

¢ Color Coding and Keying Exclusivity 


© Variety of Shell Styles and Configurations = 


e 2-9 Solder or Printed Circuit Contacts © 
 e Precision Designed and Engineered — 
e Cable eae 


Sold and distributed by 


~ LEMO USA, INC. PO. Box 11488, Santa Rosa, CA 95406 


Phone (707) 578-8811, FAX 707/578-0869, Telex 340-933. - SS ae 2 
800-444-LEMO (5366) Please call for the rep nearest “yOu. 2 


CIRCLE NO 766 


344 


EASY TO LEARN - EASY TO USE 


e Edit and compile while debugging in the IBM, PC/AT/XT 

e Access, display and modify variables with zero speed 
impact on 8096/196 microcontrollers. 

e Symbolic debugging with ASM96, PL/M96 & C96 

e Multiple hardware breakpoints. 


@ .rcvot Micro Systems, Inc. 


612 Third St., Annapolis, Maryland 21403 
(301) 269-8096 
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Cross-ASSeMmbIersS as iow as $50.00 
Simulators as iow as $100.00 
Cross-DisaSSeEMbIeFPS as iow as $100.00 

Developer Packages 


as low as 00(a $50.00 Savings 
A New Project 


Our line of macro Cross-assemblers are easy to use = full featured, 
including conditional assembly and unlimited include file 
Get It To Market-FAST 

Don't wait until the hardware is finished to debug your software. Our 
Simulators can test your program logic before the hardware is built. 

No Source! 
Aminor glitch has ge up in the firmware, and you can't find the original 
source program. Our line of disassemblers can help you re-create the 
original assembly language source. 

Set To Go 
Buy our developer peowage and the next time your boss says "Get to work.", 
you'll be ready for anything 

Quality Solutions 
PseudoCorp has been providing quality solutions for microprocessor 
problems since 1985. 
BROAD RANGE OF SUPPORT 
e Currently we support the following microprocessor families (with 
more in development): 


intel 8048 RCA 1802,05 Intel 8051 el 8096 
Motorola 6800 Motorola 6801 Motorola 68HC11 Macc 6805 
Hitachi 6301 Motorola 6809 MOS Tech 6502 WDC 65C02 


Zilog Z80 NSC 800 
Motorola 68010 Intel 80C 196 
e All i peathens require an IBM PC or compatible. 


So What Are You Waiting For? Call us: 
PseudoCorp 


Professional Development Products Group 
716 Thimble Shoals Bivd, Suite E 
Newport News, VA 23606 


(804) 873-1947 
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New AFDPLUS 
Advanced Active Filter Design Software 


% cursors -> ieft- 188.308 
% cursors -> upper= 5.888 


right= 18.888 k 
lower=~ 118. 888 


difference: 9.996 Wits 
Gifference= 115.888 @& 


198.088 Frequency (Hz) #, 
Comeamd: Draw, hetoscale, Set-up, Original, Recalc, Grid, Mark, New, Print, Kxit % 


e Fully Interactive 
¢ On Screen Design 


e Menu Driven 
e Automated Installation 
& Evaluation e Schematic Display & Print 
e On Screen Editing e Integrated AFDSIM 
Introductory price $850.00 (price effective through 01/31/90) 
Call for your FREE DEMO DISK (303)-499-7566 or to order 
AFDPLUS send check or purchase order to 


RLM Research 
P.O. Box 3630 
Boulder CO 80307-3630 
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8051 P culater. $1250 


dICE is a low cost, Full Speed, real time 8051 
Emulator.. Powerful user interface for Hi-level 
multi-window source code debugging. Uses 
IBM-PC COM1/2. No Slots! Portable, fits in 
shirt pocket. Assembler and test bed included. 


Cybernetic Micro Systems 


Box 3000 e San Gregorio, CA 94074 
(415) 726-3000 e Telex: 910-350-5842 
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MULTIBUS™ AT-COMPATIBLE SBC 

Multibus | is now IBM PC/AT™ compatible with MAT286™ our newest 
single board solution. MAT286 includes all of the functions of a 10 MHz 
AT motherboard, plus 2 serial ports, a parallel port, two SBX expansion- 
module interfaces, up to 512K EPROM/EEPROM/SRAM, and up to 4M 
of parity-checked, dual-ported DRAM. A piggy-back card, MATxSYSIO, 
adds EGA, floppy, and SCSI interfaces. Embed all the guts of an AT, two 
SBX modules, and more, into two Multibus slots! 

Phone (408) 253-0250 or write for more information. 


Single Board Solutions, Inc. 
20045 Stevens Creek Blvd, Cupertino, CA 95014 


Multibus is a registered trademark of Intel Corp. 
MAT286 and MATxSYSIO are trademarks of Single Board Solutions, Inc. 
IBM and PC/AT are trademarks of International Business Machines Corp. 
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(E)EPROM Multiprogrammer™ 


100% USA 
Made 


DC Model 
Available 


Supports 
(EYEPROMs 
upto 40-pins. 
Stand-alone or Remote. 
40-pin Micros Opt. | 
SET/GANG 4 (E)EPROMs Opt. | 
Parallel port for Fast Up/Down Load. 

256K bytes, expandable to 16 megabits. 


melinicis In Florida (407) 994-3520 
Fax: (407) 994-3615 
* DATA I/O is a registered main ) DATA I/O Corporation 


CIRCLE NO 774 


10 


SOURCE 


CODE 


The The AT BiesKit is a book with diskettes 
containing source code in C, plus utility pro- 
grams to help you create a Bios. Now you can 
have a Bios with documentation for your own 
applications: modify boot-up, eliminate the 
keyboard, install security features, etc. Only 
$199 complete. The XT BiesKit is only $99, or 
get both BiosKits for $279. The Intel Wildcard 
Supplement for the XT BiosKit is $49. 


— XT-AT HANDBOOK — 


The XT-AT Handbook is full of hardware and 
software information ina shirt pocket size book. 
Over 70 pages covering 38 subjects, including 
connectors, |/O maps, controller programming, 
DOS and DEBUG commands, board dimensions, 
character codes, hard disk drive types, and 
much more. Only $9.95 each qty 1-4, five or 


—— 


12145 Alta Carmel Ct Suite 250-262 
San Diego, California 92128 


more, $5 each. 


Annabooks 


(619) 271-9526 


CIRCLE NO 769 


WANT 
ATTENTION 
FROM OVER 

139,000 

ENGINEERING 
SPECIFIERS? 


EDN PRODUCT 
MART 


cng 


‘ 2, breadboard, iaveoard/alspiey 


vv A win eK] 


EWintek Corp: 
4804: South Street: 
Lafayette; IN47904 
800-742-6809:: 
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DEVELOPMENT NEEDS! 


PROMPC: peering: Production 


rogrammers 


LOGAE Ca PLD Development Software 
sSsPprinrr, (CO Based, PLD/PROM 


Development Systems 


adams: ‘macdonald 

| ON 

500 a heal Fax (408) 373-3622 
# Monterey,CA 93940 Telex 882141 

=" ™ Tel (408) 373-3607 800-777-1202 


See Us At 
Wescon 
Booth 1156-58 


WE‘RE BENDING THE RULES FOR CIRCUIT DESIGNERS 


BEND/FLEX™, the bendable board 
material flexible enough to bend into 

any multi-plane shape. Eliminates 
stiffeners, flex-hardboard connectors. 
May reduce cost of two- and three-plane 
interconnect systems by as much as 30%! 


Rogers Corporation. One Technology Dr., 
Rogers, CT 06263. (203) 774-9605. 


CIRCLE NO 779 


Quality Debugging Accessories 


® Protect your ICs from damage. Insert and extract LCC, 
PLCC, PGA, and PQFP packages with the right tool. 

® Use receptacle boards to build test fixtures, and mount 
your test equipment, in half the time. 

® Get the right production sockets, burn-in sockets, test 
leads, and test clips for SMT, SOIC, or PLCC circuits. 

@ Quick turnaround on custom aghnaiths services, if 
needed. For a free catalog, contact: cnmag 


Emulation Technology, Inc. 
2368-B Walsh Ave. Santa Clara, CA 95051 
Phone: 408-982-0660 FAX: 408-982-0664 
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Sprague-Goodman. 
The world’s largest selection 
of 5mm (or smaller) 

trimmer capacitors. 


The most wanted features found in various models 
include high stability, low cost, very small size, and 
very high Q at high frequency. 


Sprague-Goodman Electronics, inc. 


Trnlaiiay| 134 Fulton Ave., Garden City Pk., NY 11040 
Goooman PHONE: 516-746-1385. TLX: 14-4533 

FAX: 516-746-1396 
CIRCLE NO 777 


For under $2000 you get: 
Popular CMOS 
logic devices 
Popular mem- 
ory devices 
High-speed 
data transfer 
Easy memory card ada’ 


Call today for a 


1-800-247-5700 
Ext. 814 


DATA I/O 


Corporation 
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@ Serial Async. Communication up to 4,000ft; 2 or 4 wires; NS16450 UART; 
e@ COM1-4; Max. Baud Rate 56KB. High speed version (256KB) - $165. 
e Dual drivers/receivers;Handles 64 devices;Compatible with most comm. S/W. 
e DB9 or some a —— programs included. ——_ S/W (w/ source)- gee 


LE DOS DEVICE DRIVER pase Suppo 
e Additional Support for ASSEMBLY, C, Pascal and FORTRAN - $50. 

e@ Selectable IRQ (1-6). DMA channel lor2. Upto four boards per computer. 
6 ee atible with most IEEE-488 Software packages for IBM-PC (e.g. ASYS- 
-GPIB, estan saa pi = as s GPIB-PCIIA. 


° os > Supper for BASICA, QuickBASIC and GWBASIC (PC488C only) 
e Additional libraries for C, Pascal, FORTRAN, Assembly available - $50 (all) 
Powerful menu-driven BUS ANALYZER runs in the background while 488 

programs or commands are executed; Features Program Stepping, Break 
points, real time bus data capture (4K buffer), instant screen toggling. 
e Complete Controller / Talker / Listener capability. Based on TI’s a eee 
e NEC-7210 based card (compatible with National Instruments PCID) - 


indep ent and simultaneous control of up to 
e Programmable speed from 3.3 PPS to 3410 PPS; Built-in acceleration control. 
@ Step Position Read-back; Opto-isolated outputs; Crystal based timing. 
e Pulse/Direction or CW/CCW pulse output. Includes 8 bit digital I/O port. 


MC / VISA / AMEX Call today for datasheets! 


355 West Olive Ave, Sunnyvale, CA 94086 5 A 
TEL: (408)730-5511 FAX: (408)730-5521 
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* UP TO 3 LOGIC UNITS 
* SELECTABLE BOOTSTRAP UNIT 


* BATTERY ON BOARD 
* USES LOW COST STATIC RAM 


ES-BOX-DSS: ACCEPTS RAM, EPROM, EEPROM, AND FLASH EPROM 
(PROGRAMMABLE ON BOARD) FROM 32 KBYTES TO 
512 KBYTES (4 MBYTES EPROM). 


ASK ABOUT OUR FULL LINE OF INDUSTRIAL PRODUCTS!!!! 


ELETTRONICA SILLARO srl 


VIA MEUCCI, 11 - 40024 CASTEL S. PIETRO TERME - BO - ITALY 
TEL. 051/940609 - FAX 051/941737'- TLX 510160 ELSIL I 


WE ARE LOOKING FOR DISTRIBUTORS. 
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Communications Block Diagram Simulator for PCs 
°*TESS™ simulates modems, radios, & other systems 
Built-in FFT spectrumanalyzer, plus over 50 models: 
filters, mixer, VCO, logic & PAL’s, BERT and test eqmt 
*Capture schematics graphically with OrCAD® & PCAD® 
¢Add your own models toTESS easily using MODGEN 
¢Call for 3-disk demokit e¢ TESS is notcopy protected 


TESS Simulator $495 | TESOFT PO BOX 305 
MODGEN™ModelGenerator $245 | Roswell GA 30077-0305 
OrCAD/SDT IIK® Part Library $145 | 404-751-9785 FAX404-664-5817 
P-CAD® Part Library $225 | VISA, MasterCard, PO's accepted 
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Line Sense Relays connect in series with 
Tip and Ring and provide a relay closure in 
response to loop current flow. For on-hook, 
off-hook monitoring, switchhook flash 
detection, and rotary dial pulse counting. 
Simple design, rugged construction. 


@ M-949-01 for U.S. FCC Part 68 

@ M-949-02 for international IEC/VDE 
@ M-949-03 for Canadian DOC CSA 
@ M-949-XX Custom modules 


Zlaueciekeia 1-G00-426-3926 


(In Washington State: 206-827-9626) 


TELTCONE’ 


10801-120th Avenue NE, Kirkland, WA 98033 
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Create a DISKLESS PC 
IT's EASY..IT’s SIMPLE........ 
THERE’s Nothing to it!!! 


PROMDISKim_ III 


IBM PC DISK EMULATOR CARD 


Zi 


* On-Board BIOS ROM 
* IBM PC/XT/AT Compatible 
* Mix EPROMs, EEROMs, SRAMs 
* Emulates up to 1.024Mbyte Drive 
* Occupies 32K PC address space 
* Supports popular Byte-Wide chips 
* Includes PROMDISKtm III Software 


For Information Call or Write: 


MICRO COMPUTER SPECIALISTS, INC. 
810-208 Los Vallecitos 
San Marcos, CA 92069 
(619) 744-8087 
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Find out why. Please call for a free demo disk. 
Sailors support: * 7ns PALs * 12ns GALs 
* 2-MEG EPROMs * PROMs * EEPROMs 
* EP900 * EP1800 * 8751 and many more 


& : es : 
Data 1/0: trade mark of Data 1/0 Corp. * Sailor: trade mark of Advin Systems Inc. 
CIRCLE NO 788 


EPROM PROGRAMMER 


e Stand-alone or PC-driven e | Megabit of DRAM 
¢ RS-232, parallel in & out ports e Made in U.S.A. 

e Binary, Intel hex, & Motorola S formats —@ AQ Identifier 

e100 user-definable macros e 2 year warranty 
e|nformation, call (916) 924-8037 —« Single pgmr. $550 


NEEDHAM’S ELECTRONICS 
4539 Orange Grove Ave. ¢ Sacramento, CA 95841 
(M-F, 8-5 PST) 
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VERY LOW PROFILE, REGULATED 
25-30W DC/DC CONVERTERS, 3000LP SERIES 


e Input Pi Filter e Remote ON/OFF Control 
e Wide Input Voltage Ranges e Single, Dual & Triple Output 


e Soft Start Models 
e Over 500VDC 1/0 Isolation ¢ Over 350,000 Hours MTBF 


¢ Output OV Protection 63°X256' X31 Package Size 

© Over/Under Voltage Shutdown ° !wo Industry Standard Pin-Outs 

e Short Circuit Protection ¢ From $135.00/ea. (1-9), 

e Thermal Protection Del. 3 Wks. ARO 
CONVERSION DEVICES, INC. 


15 Jonathan Drive, Brockton, MA 02401 
Tel: (508) 559-0880 Fax: (508) 559-9288 


CIRCLE NO 786 
PLASTIC QUAD FLATPAK 


PROTOTYPING 
Plastic Quad Flatpak adaptors have been added to our line 
of prototyping and test adaptors. The device is constructed 
with all gold plated pins (soldertail or wirewrap) and the 
highest quality plastic quad flat pack sockets. Parts included 
in this line handle 84 to 164 pin devices. Ask about our custom 
design services for unique solutions in packaging. 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025 
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+125°C DC-DC CONVERTER 


Now you can have space-efficient distributed power in 
HI-REL programs. Interpoint's new low profile (.315 
inch), MHF dc-dc converters provide 12 watts in less 
than 1/2 cubic inch over -55 to +125°C temperature 
range. Full MiL-STD-883 environmental screening avail- 
able. 600 kHz operation gives up to 84% efficiency in 
5, 12, and 15 volt single or dual output models. 


interpoint 10301 Willows Ra. 


Redmond, WA 98052 
Full MIL-STD-1772 Qualified 800-822-8782 
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PORTABLE DISC DRIVE CONNECTOR 
L Series Rack & Panel Connectors provide in excess 
of 100,000 cycles with excellent electrical repeatability. 
The rugged blind matable float design and low insertion 
force contacts provides the performance needed in 
removable disc drives. Crimp and solder style contacts 
for 8, 15, 25 and 50 amp use are available. Meets per- 
formance requirements of MIL-C-28748A. 
HYPERTRONICS CORPORATION 


16 Brent Drive, Hudson, MA 01749 
(508) 568-0451 
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PROTOTYPING ADAPTORS 


BY THE HUNDREDS 
Our line of prototyping adaptors for VLSI devices including 
PGA, PLCC, LCC, ZIP, DIP, and Plastic Quad Flatpak is the 
most extensive available in the industry. These devices allow 
easy prototyping of these difficult to handle devices. Pins and 
sockets used are gold plated and of the highest quality. Parts 
are available in soldertail or with 3 level wirewrap pins. All 
types of wirewrap panels are covered. 


IRONWOOD ELECTRONICS 
P.O. BOX 21151, ST. PAUL, MN 55121 
(612) 431-7025 
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RELIABILITY 
PREDICTION 


SOFTWARE 


ARE YOUR PRODUCTS RELIABLE? 


The RelCalc 2 Software Package predicts the reliability of your 
system using the part stress procedure of MIL-HDBK-217E, 
and runs on the IBM PC and full compatibles. Say goodbye 
to tedious, time consuming, and error prone manual 
methods! RelCalc 2 is very easy to use, and features menu 
windows, library functions, global editing for what-if? trials, 
and clear report formats. Try our Demo Package for $25. 


T-CUBED SYSTEMS, 31220 La Baya Drive #110, Westlake 
Village, CA 91362. (818) 991-0057 ¢ FAX: (818) 991-1281 
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WRITE OR CALL FOR SAMPLE 


PLD PROGRAMMER Low Cost Tempilabel° Temperature Monitor. 


Free Catalog 


For $798 SS Tempilabel® Mente." 
es : : = 38 C 43.C 49C 54C < 

Lifetime FREE B, == : = 

Connector software updates — Z E 
aoe Programs reads, rman ® 100F 110 F 120 F 130 F ES 
Specifiers tests duplicates, 4 CENTERS TURN BLACK AT RATING SHOWN 


& secures over 
970 20- & 24- 
pin logic devices 
rom 17 mtg’s 


Automatically tests with vectors and secures 

A fa How to puta low cost 
Shwe by manufacturers temperature gauge 
Edits fuse maps and test vectors — 

Just $798, includes: software,cable, on everything. 

eal FREE updates (via BBS), toll-free Label’s center spot turns black when surface to which 
technical support, one-year warranty and it is affixed reaches specified temperature. Single- or 


an unconcie nal 30-day money-back multi-spot labels with pre-determined increment of 
guaraniee ratings: 100°F (38°C) to 600°F (316°C). 1% accuracy 


LEMO’s Pocket Catalog permits connector specifiers to 
quickly determine which LEMO connectors meet their needs. 
Catalog includes tables that are organized around the main 
elements needed to specify connectors: number of contacts, 
working voltages, amps, collet ranges to accommodate cable 
OD, shell styles and insulating materials. 

Connector families include mixed and multi contact con- 


nectors, environmentally sealed connectors, coaxial, triaxial, The Engineer’s Proogrammer™ guaranteed. 1 thru 8 ratings on each monitor with 
high voltage and plastic. Call 1-800-225-2102 various increments. Self-adhesive, removable. 
LEMO USA, INC. BPLbes TEMPIL DIVISION, Big Three Industries, Inc. 
PO. Box 11488, Santa Rosa, CA 95406 MICROSYSTEMS 2901 Hamilton Bivd., South Plainfield, NJ 07080 
Phone 707/578-8811, Telex 340-933, FAX 707/578-0869 10681 Haddington, Suite #190 Houston, TX 77043 Phone: (201) 757-8300 Telex: 138662 
800-444-LEMO(5366) 713-461-9430 FAX 713-461-7413 Ra ch ek ISLE ENOM REPL AE DEN STS AEE ELE STE STI SO AECL! 
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Surface Mount Chip Component 


e Prototyping Kits— 
mm Only 


_ 48 CHANNEL 25 MHz LOGIC ANALYZER 
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$1595.°+ POD PRICE i 
48 Chnnis @25MHz x 4K word deep/12 Chnnis @100MHz 


CC-1 Capacitor Kit contains 365 pieces, 5 ea. of every 
10% value from ipf to .33uf. CR-1 Resistor Kit contains 
1540 pieces; 10 ea. of every 5% value from 102 to 10 megQ. 
Sizes are 0805 and 1206. Each kit is ONLY $49.95 and 
available for Immediate One Day Delivery! 

Order by toll-free phone, FAX, or mail. We accept 
VISA, MC, AMEX, COD, or Pre-paid orders. Company 
P.O.’s accepted with approved credit. Call for free 
detailed brochure. 


~ COMMUNICATIONS SPECIALISTS, INC. 
f+ I 426 West Taft Ave. « Orange, CA 92665-4296 


DD vocal (714) 998-3021 « FAX (714) 974-3420 
Entire USA 1-800-854-0547 
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Call Joanne Dorian for 16 Trigger words/16 Level Trigger Sequence 
more information 


(212) 463-6415 


Storage and recall of traces/setups to disk 


Disassemblers available for: 68000, 8088, 8086, 80286, 
6801, 6811, Z80, 8085, 6502, 6809, 6303, 8031 


NCI © 6438 UNIVERSITY DRIVE, 
HUNTSVILLE, AL 35806 


(205) 837-6667 
CIRCLE NO 300 


Why Do 
Designers 
oa ere Choose 
Z ict Protel ? 


Protel 
gets the 
job done ! 


'RS232_ EE/EPROM, MICRO & | 
MEMORY CARD PROGRAMMER _§ ) 
e Programs EE/EProms, Flash Eproms, ZPRams, Intel Micros, Memory Cards. 
e Stand-Alone Mode for EE/EProms and Memory Card Duplication / Verify. 


e All 24/28/32 pin EE/EProms to 4 MBits (upgradeable to 32 Megabits). 
Micros:8741/A,-2/A,-4,-8,-9,-5 1,-C51,-C5 1FA/B,-52,-53,-55,-C521,-C541,9761. 


Professional Quality CAD Tools 
Protel offers a full suite of PC-based high-performance 
PCB design tools with e: -to-use & consistent user 
interfaces, free tech & EMS support, BBS and 30-day 
money-back guarantee. 


e@ Modular design; Accepts dedicated modules: Memory Card programming Sc ematic S49 5 
module (Seiko/Epson), 4 socket Gang Programming module, custom modules. Popular precision digital and analog schematic design. 
e Can be operated with any computer containing an RS-232 serial port. z Dealer 
Optional built-in Eraser/Timer module ($50). Top cover conductive foam pad. Au totrax S 99 5 ivies 
@ User friendly Menu-Driven Interface Program for IBM-PC and Macintosh. Inquiries 


Comes PCB layout with automatic placement & rout- 
ing for both through-hole and SMD designs. Supports 
standard printing/ plotting formats and up to 4MB EMS 


e Full 1 year warranty. Customer support via voice line, fax or dedicated BBS . Welcome 


INTEL T ROM EMULATOR - 3! 


e Emulates 2716 through 27512 EProms with a single unit. Access time 120ns. 

e Connects to the standard parallel printer port via a standard printer cable. 

e User friendly software. Command set includes: Load(data), Write(data), 
Display(memory), Type(of EProm),Edit(memory),Fill(memory),Calculator, 
Reset(target system),Activate(debugging feature),Monitor(selected feature). 

e Debugging features include: Address Compare, Address Snapshot, Trigger. 

e Fast data loading via parallel printer port (64k bytes in less than 10 sec). 

@ Cascadable up to 8 units.Includes interface cable with Trigger and Reset clips. 

e CMOS (stand-alone) model with rechargeable NiCad battery backup: $495 


MC/VISA / AMEX Call today for datasheets! 


B&C MICROSYSTEMS INC. 


355 West Olive Ave, Sunnyvale, CA 94086 USA 
TEL:(408)730-5511 FAX: (408)730-5521 


Schematic and PCB Software 


Traxstar intro price S 1495 


Powerful multi-layer rip-up and re-try autorouter. Han- 
dles over 700 ICs and a board of up to 20x32 inches. 


Traxview Intro price S 69 5 


Full-featured interactive Gerber viewer and editor with 
automatic panelization for multiple Gerber files. 


Create and revise schematics and PCBs quickly and 
simply with HiWIRE-Plus® and your IBM PC. Use 
symbols from HiWIRE-Plus’s extensive library, 
modify them, or create your own quickly and pain- 
lessly. Netlist, bill-of-materials, and design-checking 
utilities are included. HiWIRE-Plus is $895 and 
comes with a thirty-day money-back guarantee. 


Wintek Corp. 
1801 South St., Lafayette, IN 47904 


Before you invest in a PCB design product 
tomorrow. Call toll free (800) 544-4186 
for one of our free demo-disks today. 

in CA, HI, AK, or Canada, call: (408) 437-7771 


Protel Technology Inc. 
50 Airport Parkway (408) 437-7771 
(800) 742-6809 or (317) 742-8428 San Jose, CA 95110 _ fax (408) 437-4913 


CIRCLE NO 301 CIRCLE NO 302 CIRCLE NO 303 


To advertise in Product Mart, call Joanne Dorian, 212/463-6415 
DN November 9, 1989 347 


CAREER OPPORTUNITIES 


Come up to Grass Valley and join the 
team of leading-edge professionals 
who are changing the rules of the 
game in the television broadcast in- 
dustry. Growth and innovation have 
created the need for positions in our 
Engineering Department. 


SOFTWARE ENGINEERS 


Individuals with exp. designing micro- 
processor software. BSEE/CS with 5 
years exp. in real-time C language pro- 
gramming, UNIX and exp. with 68000 
family of microprocessors. 


HARDWARE ENGINEER 


An individual with experience in 
designing ASICs to support digital 
video products. BSEE with 5 years 
electronic design experience; 2 years 


gate array and standard cell design 
exp. DSP exp. desirable. 


lf you possess the skills we demand, 
and would like to live and work in the 
Sierra Foothills of Northern California, 
please send resume, indicating posi- 
tion of interest to Human Resources, 
Dept. N3-2J Grass Valley Group, 400 
Providence Mine Road, Nevada City, 
CA 95959 


Human Resources 
Dept. N3-2J 


Grass Valley Group 


400 Providence Mine Road, 
Nevada City, CA 95959 


EOE M/F/H/V 


1989 Editorial Calendar and Planning Guide 


Issue Recruitment [EIDIN EDN News 


Date Deadline Editorial Emphasis Edition 
Nov. 23 Nov. 2 16th Annual wPC Directory, Closing: Nov. 9 
Integrated Circuits Mailing: Nov. 30 
Dec. 7 Nov. 16 Product Showcase — 
Volume I, Closing: Nov. 22 
Power Supplies Mailing: Dec. 14 


Dec. 21 Nov. 30 Product Showcase — 
Volume II, Components 


Call today for information: 


East Coast: Janet O. Penn (201) 228-8610 
West Coast: Paula Compton (714) 851-9422 


National: Roberta Renard (201) 228-8602 


Pioneer Communications of America, a forward thinking leader in 
the ever-growing cable television industry, is currently seeking 
qualified, knowledgeable Engineering professionals for the following 
Career-oriented positions: 


RF/CATV DESIGN ENGINEER: In this position, you provide the 
catalyst for our R&D resources both here and in Japan as Pioneer 
advances the state-of-the-art in broadband communications. Your 
knowledge of RF, NISC, HDTV and fiber optics will be applied to 
develop innovative CATV products. Requires a BSEE with a 
communications specialty, plus a minimum of 8 years of applicable 
electronics design experience (5 in RF design or closely related fields). 


SENIOR SOFTWARE ENGINEER: Help guide our programming 
Staff and apply your software expertise to Pioneer's ever broadening 
range of products. Interpersonal skills and management potential 
are vital for this lead position. Requires a BS in Computer Science 
plus a minimum of 6 years’ experience in DEC RSX11M, assembly 
and serial communications, MS-DOS, C. assembly and familiarity 
with digital circuits. 

SOFTWARE ENGINEER: Grow with us as you develop new 
software to control all phases of Pioneer industrial products. 
Requires a BS in Computer Science plus a minimum of 3 years 
experience in MS-DOS, C, assembly and serial communications. 


We offer very competitive salaries, an excellent benefits package 
and a stimulating and challenging state-of-the-art working 
environment. For immediate consideration, please forward your 
confidential resume, indicating position of interest and salary 
history, to: Ms. Michele Smith, Pioneer Communications of 
America. Inc., 2200 Dividend Drive, Columbus, Ohio 43228. We are 
an equal opportunity employer. 
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Space eeuiouned hear ith 
leading the way to limitless. oe 
| has been a world leader 1 


: a i need € experi fl 


| = a of ie 
. communication a 3 


em ET emnBOs for 


- analysis ue iS. sdesied. = : 


diecion i in the ioe 
_will be epee to en 


Satellite Antcona Pecan 


You'll design spacecraft antenna systems including ee and 

_ shaped-beams as well as feed | arrays, networks and reflectors. 
Interfacing with electrical and mechanical design teams, you’ ie . 

- analy Ze antenna peer while npar ey in proline reviews. 


Saccoralt Integration & Test 
‘You'll need at least 3 years experience in the i integration, test” 

| verification and launching of spacecraft. Developing test plans and 

- procedures, you'll define hardware | requirements and evaluate test 5 
| ae You must es familiarity wi spacecraft : system as 


ae ae system vedic i duties aide generation oe 

- specs and test requirements, I&T support, and launch/mission 

operations. A minimum of 3 years experience is fe 
Opportunities exist for: | a 


; Electrical Engineers sghemponsibilnecs Tcuide ie pare | 
“system electrical architecture design with emphasis on CHO: 
_ harness and power sub- -systems. es 


: Mechanical Engineers— Anvoles in various snechaneel: 
design areas including structure, propulsion, thermal sub-systems 


active atid passive, Edie Se crivolsion 6 of deecicd multi-node 
: _ and launch vehicle interfaces. 


computer models. Develop control techniques/placement of 

. : radiators, heaters, thermal finishes and multi-layer insulation. Sie 

~ Mission Operations Engineers— Bl be faves in fe clinnias must be familiar with | test -mperature prediction and balance _ 
and conducting missions. Strong software epenence 1S required. testing Of sub-system + as W soe as spaccorivier! hardwa gic. gS 


Our New Jersey location offers all oe aduvaptabes of nese Princeton, within easy F access 5 to hee York k City and Priladelphia, where you ‘ll 
experience a lifestyle that complements \ your career, offering unlimited opportunities for personal ; and professional. growth. As the largest 
employer of engineers and scientists in the world, GE provides exceptional salaries and benefits. Please forward your resume, in 

| os pee to: GE ae oe Sng AUR P.O. Box 800, ee New re) 08543-0800. 


OE! Astro 0 Space 


_ Cross t the y abgineering frontier. 


DESIGN ENGINEERS staffing solutions 


Our national search assignments require Elec- 
tronic/Mechanical/Computer Eng Professionals 


Interested in an excellent opportunity with a stable company? Multi- seeking career challenges as: 

Amp Corporation, arecognized leader in the manufacture of elec- CEO/PRESIDENT/CFO/VP/MANAGER 
; : e Analog/Digital/RF Design Engineer 
trical test and measuring equipment, seeks DESIGN ENGINEERS e Power Supply/UPS Design Engineer 

who can take total control of project development in micro- : ae ee Design 
processor-controlled, high power test equipment. Join our com- ° Optical Projection Design Engineer 
pany in a position that allows you to generate product specifica- Splatter eat secerr Engineer 
tions, develop project plans and schedules, and direct technical HW/SWieystem “est Engineer 


personnel. Manufacturing/CIM/SMT/Process 
Engineer 


We require an electrical engineering degree with at least four years’ piece Linala tauman vice sacs 


experience with TTL, CMOS, analog, micros, PAL/PLA, 4505 N. Channel, Portland OR 97217 
transformers, FETS, and good programming skills. Experience (503) 285-6560 * FAX (503) 285-6150 
in designing watthour test products is a plus! 


Multi-Amp® offers an attractive compensation/benefits package. 
Rush resumes in confidence to Mr. Hans Nintzel, Corporate 
Recruiter, Multi-Amp Corporation, 4271 Bronze Way, Dallas, 


Texas, 75237, or call (214) 330-3207. EDN 
Edition 
sti ve 

ae 


jm Yt | ean gS First in Readership Among Design 
CORPORATION 


Engineers and Engineering 
Managers in Electronics 
EOE, M/F/H/V 


Telecommunications Professionals 


Seiscor Technologies, Inc., a manufacturer of telephone transmission equipment and a subsidiary 
of Raytheon, a Fortune 500 company, has immediate openings in Tulsa for the following posi- 
tions: 

Hardware Design Engineers 

Join an elite team selected to develop state-of-the-art equipment for transmission end of telephone market. Qualifications include 

a B.S. in Electrical Engineering, two to twelve years digital/microprocessor experience, PLD/ASIC and/or digital telephony 

experience preferred, ISDN experience/fiber optic experience desirable. 

oftware Engineers 

Qualified candidates should possess a B.S. in Computer Science or Electrical Engineering, three to twelve years experience in 

design, development and test with emphasis on microprocessor, real time software and telephone transmission products using C 

language and X.25 protocol. 

Systems Engineer 

Candidate should possess a B.S. or higher degree in Systems Engineering, Electrical Engineering or similar discipline. Experi- 

ence in telecommunications industry and understanding of Bellcore Technical Requirements is desired. Should also be able to 

transform requirements into system specifications and design. 

Test Engineer 

Provide test detail designs, including test procedures, programs and figures for production testing. Requirements include a B.S. in 

Electrical Engineering, 3 to 5 years telecommunications manufacturing experience, and Automatic Test Equipment experience. 
Tulsa is an unusually clean and safe city with a high quality of life. You'll find beautiful year-round 
weather (4 seasons), rolling hills and several area lakes, low cost of living, easy commuting and light 


traffic. Tulsa is a good family town with a population of 800,000, diverse cultural activities and good 
schools. Call Personnel at 1/800/331/4048 or send resumé to: 


Seiscor Technologies, Inc. 
PO Box 470580 

Tulsa, OK 74147-0580 

or Fax to 918-252-2757 


An Equal Opportunity Employer, Affirmative Action Employer, M/F/V/H, U.S. Citizenship or U.S. Permanent Residence Required 
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A Raytheon Company 


350 EDN November 9, 1989 


Get a Grip © 
on Your Career. 


Chips and Technologies, Northern California’s ISO (Integrated Software 


premiere systems solutions supplier, has taken hold of 


the CHIPSet'™ market. And we’re not letting go. We Operations) 


have our hands full, developing more performance e Software Engineer 

into our industry-leading VLSI CHIPSets’™ for virtually 

every PC-compatible system. CAE 

Currently, our success has created the following ¢ CAD Support Specialist 
exceptional opportunities: ® Circuit Layout Specialist 
ADVANCED PRODUCTS MARKETING/SALES 

e Diagnostic Engineers Junior and Senior) ¢ Marketing Director (Systems Logic) 
¢ Senior Hardware Engineers e Product Managers (Systems Logic) 
¢ Senior Software/Microcode Engineers e Applications Engineers 

® Senior Architects e Business Development Manager 


e Program Manager (PC Module Business) 


GRAPHICS For the above positions, please fax or send your 


e Software Engineers (Junior, Senior, Project Leaders) resume to Jim Wolfe or call him at (408) 434-0601 
e Senior Architecture Engineers $9344 


e VLSI Design Engineers 


COMMUNICATIONS There’s a world of achievement and personal growth 


© Logic/Circuit Design Engineers waiting for you at Chips in San Jose, California. 

° Design Engineers Become part of a solidly positioned and smartly 

° Senior CPU Design Engineers managed company right in the heart of the U.S. elec- 
¢ Firmware Engineers tronics industry. Work with the dynamic VLSI and 


microcomputer design team who built Chips into a 
SYSTEMS LOGIC $200+ million powerhouse. And pick up a highly 
e Engineering & Design Managers competitive salary and attractive benefits package 
© Senior Design Engineers while you're at it. 


For the above positions, please fax or send your 


resume to Irfan Zinna or call him at (408) 434-0601 ee eh = 
Fax your resume, indicating position of interest, to 


ak (408) 954-0173; or send it to: Chips & Technologies, 
: ; Inc., Human Resources Dept. (Specify either Irfan 

DSO (Design Service Zinna or Jim Wolfe), 3050 Zanker Road, San Jose, CA 

Organization) 95134. We are an equal opportunity employer. 


¢ Senior Design Engineers (Board Level) 


Chips and Technologies, Inc. 
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[=IDIN Databank 


Professional Profile 
Announcing a new placement service for professional engineers! 


To help you advance your career. Placement e The computer never forgets. When your e Your background and career objectives 


Services, Ltd. has formed the EDN Databank. type of job comes up, it remembers you're will periodically be reviewed with you by 
What is the Databank? it is a computerized qualified. a PSL professional placement person. 
system of matching qualified candidates with © Service is nationwide. You'll be We hope you're happy in your current pesi- 
positions that meet the applicant's professional considered for openings across the U.S. tion. At the same time, chances are there is an 
og and aie, What are the advantages of by PSL and it's affiliated offices. ideal job you'd prefer if you knew about It 
ca phase e Your identity is protected. Your resume That's why it makes sense for you to register 
e It's absolutely free. There are no fees or is carefully screened to be sure It will not with the EDN Databank. To do so, just mall the 
charges. be sent to your company or parent completed form below, along with a copy of 
organization. your resume, to: Placement Services, Ltd., Inc. 
Name Parent COMBOQDY 3 cients 
UEIPTNe AS i seseincntiesncetc: ~ VEDA URRICOIN OOF GRMN, aici apes 
City State! es se ie: Location (City, State) 


EDUCATION] [mers | o [ ESE | camo 


POSITION DESIRED 
EXPER ENCE Recent Position From: To: Title: 


Duties and Accomplishments: Industry of Current Employer: 
Reason for Change: 
PREVIOUS POSITION: 
Job Title: 
2 a ene eee ae Mee 2 To: CORY: ee SS Se: 
Cs a ee ee eee 
Duties and Accomplishments: 


COMPENSATION/ PERSONAL INFORMATION 
ae eueanse 


Date Available | Will Travel 
O lown my home. How 7 lrent my home/apt. 0 
C) Light C) Moderate O) Heavy : sti : vat. 
O Employed 0 Self-Employed CO) Unemployed OO Married 0 Single Height____ sss Weight 
a - 7 x My identity may be released to: (1 Any employer 
Level of Security Clearance O) U.S.Citizen | 0 Non-U.S. Citizen CO Alibut pr rentecl 
CL) WILL RELOCATE CJ WILL NOT RELOCATE CP OTRER Sie ss eet oe ee 
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A DIVISION OF PLACEMENT SERVICES LTD., INC. 


265 S. Main Street, Akron, OH 44308 216/762-0279 


Oe Oe Oe On ae Or Ore OO Oy. One Oe Ga: Oe. Onan OC 
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COAXIAL RF CABLE ASSEMBLIES 
a a i ee 
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E. F Johnson JCM commercial-grade equivalents to SMA, SMB 
and SMC subminiature connectors are now available as RF cable 
assemblies with any combination of A, B or C type connectors. 
Virtually any flexible, rigid or semi-rigid coaxial cable can be 
ordered with the appropriate JCM connectors. The JCM line in- 
cludes screw and snap-fit connectors in a variety of mounting 
configurations. These include jacks and plugs in straight and right- 
angle configurations for bulkhead and PC board mounting, as well 
as standard mounts with mounting hardware included. In addition, 
Johnson can create custom modifications of standard items, as 
well as design and manufacture special connectors to customer 
specifications. Contact E. F. Johnson, 299 Johnson Ave., Waseca, 
MN 56093. Telephone: (800) 247-8256. In MN: (507) 835-6303. 
FAX (507) 835-6485. 
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SUBMINIATURE RF 
COAXIAL CONNECTORS 


E. F Johnson JCN-A, -B and -C connectors 
are commercial versions of the popular SMA, 
SMB and SMC Mil types. The JCM-A cost 
saving difference is a brass body rather than 
stainless steel, but internally has the same 
Teflon dielectric material and beryllium copper 
contact as the Mil SMA. 

The JCM-B and -C types use the same 
materials as their Mil counterparts. Cost 
reduced versions are die-cast construction and 
are interchangeable and intermateable with Mil 
type connectors. 

Because extensive and expensive docu- 
mentation is not necessary for the JCM-A, -B 
and -C commercial types, a much lower cost 
connector, interchangeable with the Mil types, 
is available. Not only is the cost much lower, but 
the commercial versions provide the same 
performance characteristics as the Mil types. 

Contact: E. F. Johnson, 299 Johnson 
Avenue, Waseca, MN 56093. Telephone: (800) 
247-8256. In MN: (507) 835-6303. FAX: (507) 
835-6485. 
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COMPLETE SPACER LINE 


‘Vese Sh 


A complete line of spacers from E. F. 
Johnson, available in aluminum, stainless 
steel, nickel-plated brass, and nylon, serve 
as an economical means of mounting or 
stacking printed circuit boards or other de- 
vices in electronic equipment. A full range of 
mounting styles is available, including clear- 
ance holes, threaded holes, and male, fe- 
male, and swage mounts. Metal spacers are 
available in both round and hexagonal 
shapes and are available in lengths from 
0.125” to 2”. Contact E. F. Johnson, 299 
Johnson Ave., Waseca, MN 56093. Tele- 
phone: (800) 247-8256. In MN: (507) 835- 
6303. FAX (507) 835-6485. 
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304 


ELECTRONIC CIRCUIT HARDWARE 


E. F. Johnson has long been a leader in the design and 
manufacture of Electronic Circuit Hardware. The same design 
expertise that created stripline plugs and jacks, a semi automatic 
termination system for volume production applications, can be 
yours for just about any special hardware application you may 
have. In addition to the standard plugs and jacks, many specials 
are made for particular customer applications. Plugs are supplied 
for crimp applications, with just about any plating, many shank 
lengths, diameters and thread sizes with many banana plug spring 
lengths and widths. Contact E. F. Johnson, 299 Johnson Avenue, 
Waseca, MN 56093. Telephone: (800) 247-8256. In MN: (507) 835- 
6303. FAX: (507) 835-6485. 
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How To Make A Long Story Short, 


SMB TYPE COAXIAL CONNECTORS 


E. F. Johnson JCM-B-DC connectors are die-cast miniature co- 
axial connectors that can be interchanged and intermated with 
MIL-type SMB connectors, yet cost up to one-half less. They are 
available in right-angle crimp type plug, right-angle solder type for 
semi-rigid cable, bulkhead rear mount jack, or PC mount vertical 
jack with 0.200” mounting centers, in either gold-plated or nickel- 
plated versions. They accept RG-178, RG-188, and 0.085 semi-rigid 
cable and meet or exceed MIL-STD-202 for salt spray, vibra- 
tion, shock, and temperature, while their construction minimizes RFI. 
Contact E. F. Johnson, 299 Johnson Ave., Waseca, MN 56093. 
Telephone: (800) 247-8256. In MN: (507) 835-6303. FAX (507) 
835-6485. 
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If you don’t need a component's life story, why pay for the government red tape? 


We build components to exactly the same mil-specs, without QPL paperwork. And save you up to 30%, 


Call 1-800-247-8256 for a free catalog and your nearest Johnson distributor. 


3 JOHNSON 


Component Products 


‘1989E:F Johnson: Company. A Company Of Diversified Energies inc. 
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Raymond Kurzweil 
and the second 


hiz kid. Boy wonder. Genius. All these 
terms have been applied to Raymond 
Kurzweil. In person he’s courteous and 
soft-spoken and appears uneasy when 
his accomplishments are mentioned. 
Nevertheless, he’s been quoted as say- 
ing that when he was five years old he 
already knew that he’d grow up to be 
a successful and important scientist. He 
was right. 

Kurzweil, now 41, has invented a ma- 
chine that can read any printed text 
aloud in a choice of four artificial voices. 
It has been heralded as the greatest aid 
to the blind since Braille. He also in- 
vented the Kurzweil 250, the state-of- 
the-art music synthesizer that can accu- 
rately recreate the sound of every 
known musical instrument, singularly or 
in combinations. His latest invention is 
a voice-activated computer. You simply 
speak to the machine, and it types out 
whatever you say. 

These three devices have made 
Kurzweil very successful. Today he is 
the chairman and chief executive officer 
of two corporations he founded and 
chairman of a division of Xerox. He be- 
came a millionaire years ago. 

Kurzweil was born into an artistic 
family in Queens, New York. His 
mother was an illustrator and his father 
was a concert pianist, composer, and 
conductor. His father founded the music 
department at Queensborough College 
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and for many years was its chairman. 
When he was six years old, Kurzweil 
was given his first piano lesson by his 
father. 


A love of music and computers 


Kurzweil quickly developed a lifelong 
love of music, but he also became fasci- 
nated with computers at an early age. 
When he was 18 years old, he wrote a 
software program for statistical analysis 
that was distributed by IBM. When he 
was 17, he combined these interests and 
won a Westinghouse Science Talent 
Search award with a program that en- 
abled a computer to write music in the 
styles of composers such as Beethoven 
and Mozart. (Five other winners of the 
Westinghouse award have gone on: to 
win the Nobel Prize.) 

Kurzweil entered the Massachusetts 
Institute of Technology the following 
year. When he was a sophomore, he 
wrote a program to match high school 
students with appropriate colleges and 
sold it to Harcourt Brace Jovanovich for 
$100,000. He also took Marvin Minsky’s 
course in artificial intelligence. It 
proved to be a turning point. 

“IT became interested in pattern recog- 
nition,” he says. “There had been pat- 
tern-recognition machines almost since 
computers were invented, but they only 
recognized one or two type fonts that 
were very well printed. I thought I 
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could come up with an approach to read- 
ing print as it really exists in the world.” 

After graduating from MIT with a 
bachelor’s degree in computer science 
and literature and doing consulting work 
for a while, Kurzweil founded his own 
firm in Waltham, Massachusetts. He 
wanted to build a machine that could 
read whatever text was shown to it and 
speak whatever it read. 

Two lean years followed. It was ex- 
tremely difficult for Kurzweil to find in- 
vestors. Many people thought the ma- 
chine could never work. He sold his car 
and most of his personal electronic 
equipment to keep his company afloat. 


EDN November 9, 1989 


At one point the telephone company 
threatened to disconnect him because of 
an unpaid bill, so he went to a pawn 
shop to hock his tape recorder to raise 
some money. While he was there, a dog 
tried to bite him and tore the leg of his 
trousers. It was a stroke of luck. The 
dog’s owner gave him $50 to cover the 
damages. It was just enough to pay the 
phone bill. 

Kurzweil introduced his Reading Ma- 
chine in 1976. It was a genuine break- 
through. To operate it, you simply run 
an optical scanner across a printed or 
typed line, and the Reading Machine 
reads it aloud. It can read virtually any 
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strates his latest invention—a 


voice-activated computer. 
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Stevie Wonder plays a Kurzweil 
250 at a_ party Raymond 
Kurzweil threw for him. 


type face in any publication, bound 
or flat. The Reading Machine was 
the first consumer product to suc- 
cessfully incorporate artificial-intel- 
ligence technology. 


Enter Stevie Wonder 


Stevie Wonder, a blind musician, 
was one of the first purchasers of 
a Reading Machine. “He just called 
us up and dropped in,” says 
Kurzweil. “We didn’t have any 
working models on hand, so we 
quickly put one together for him. 
He came by, learned how to use it, 
wrote out a check, and left with it 
that day.” 

That meeting began a friendship 
between the two men. Stevie Won- 
der is an avid student of technology, 
and he and Kurzweil talked many 
times about the applications of tech- 
nology to the making of music. 

“One day he was lamenting the 
fact that there were two different 
worlds of music and no viable 
bridge between them,” recalls 
Kurzweil. “There’s the acoustic 
world—the instruments that create 
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the rich, complex, musically deep 
sounds on which we’ve based our 
musical tradition. Then there’s the 
electronic world, which provides 
powerful artistic methods of con- 
trol, but the sounds that are con- 
trolled are very thin. He said 
wouldn’t it be great if we could ap- 
ply this powerful control to the 
acoustic sounds.” 

That’s exactly what Kurzweil set 
out to do next. 

In 1984 he unveiled the Kurzweil 
250, a music synthesizer that can 
sound uncannily like a grand piano, 
guitar, saxophone, or any other mu- 
sical instrument. It can _ layer 
sounds over one another, add trem- 
olo or vibrato, and remember eve- 
rything it plays. One person can 
make a Kurzweil 250 sound like a 
jazz drummer or a full symphony 
orchestra. 

The effects of the Kurzweil 250 
on the world of music have been 
far-reaching. Pop stars immediately 
realized its huge potential. Prince, 
Herbie Hancock, Madonna, and—of 
course—Stevie Wonder, as well as 


many others have added one or 
more to their bands. The Kurzweil 
250 is also widely used in recording 
studios to accompany singers and 
provide the background music for 
commercials, television shows, and 
films. It has even begun to replace 
classical musicians. 

On June 7, 1989, the California 
Digital Philharmonic Orchestra 
gave its debut performance at the 
Museum of Science and Industry in 
Los Angeles. They played the mu- 
sic of Bach, Mozart, Bizet, Grieg, 
and John Philip Sousa on 13 
Kurzweil 250s. Kurzweil himself 
was the guest of honor. “You get a 
feeling of . cognitive dissonance 
when you're hearing orchestral mu- 
sic and youre seeing 13 people in 
tails and performance gowns play- 
ing it on synthesizers,” he says with 
a smile. “But it was great.” 

The inroads that synthesizers are 
making worry the musicians’ union. 
In the negotiations two years ago 
between the producers of Broad- 
way shows and Local 802 of the 
American Federation of Musicians, 
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one of the most hotly debated issues 
was the use of synthesizers. The 
producers won the right to include 
them in their orchestras. Someday 
Broadway shows may be sung and 
danced to music provided by a sin- 
gle synthesizer. Not surprisingly, 
many musicians fear that these ma- 
chines will make them obsolete. 

“Nonsense,” says Kurzweil. He 
acknowledges that his synthesizer 
has removed certain opportunities. 
“But for every opportunity it re- 
moves, it creates more that didn’t 
exist before.” 

He gives as an example industrial 
and training films. Many companies 
couldn’t afford to hire a group of 
musicians to provide the _ back- 
ground music for a film, so they re- 
lied on prerecorded sound tracks. 
Now they can hire a person with a 
synthesizer to compose and play 
original music for these films. 

“A strong understanding of the 
fundamentals of music continues to 
be the best possible preparation for 
creating music, regardless of the in- 
strument,” says Kurzweil. 

“Music has always used the most 
advanced technologies available— 
from the cabinet-making crafts of 
the 18th century, the metalworking 
industries of the 19th century, and 
the analog electronics of the 1960s 
to the digital electronics and artifi- 
cial intelligence of the 1980s and 
1990s.” 

Kurzweil compares the people 
who are resisting the new electronic 
musical instruments to the Lud- 
dites of two centuries ago, who 
made a misguided and futile at- 
tempt to hold back the Industrial 
Revolution. He sees us now on the 
edge of a second Industrial Revolu- 
tion. The first one gave us machines 
that extended our physical capabili- 
ties. The second one is giving us 
machines that extend our mental 
abilities. 
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Two years after the successful in- 
troduction of his _ synthesizer, 
Kurzweil came out with his voice- 
activated computer, now called the 
VoiceReport. When you speak to 
this machine, it first displays your 
words on a computer screen for ed- 
iting, then prints them out as hard 
copy. It comes with a vocabulary 
of 5000 words, but you can add 
more. 

The VoiceReport is another ap- 
plication of the technology of pat- 
tern recognition. Before you can 
dictate to the machine, you have to 
read a list of more than 200 words 
to it. The words contain all the 
sounds in the English language. 
Once the VoiceReport learns to rec- 
ognize your individual pronuncia- 
tion, you can speak freely to it. The 
machine can also be programmed to 
print out an entire sentence or para- 
graph when it hears a trigger word 
or phrase. 

Although all his inventions bear 
his name, Kurzweil is quick to point 
out that they were the result of 
group efforts. He talks about his 
role in terms his father, the orches- 
tra conductor, would readily under- 
stand. 

“I attract a team, get them as- 
sembled, and provide communica- 
tion across the different disci- 
plines,” he says. “What I try to do 
is provide leadership, a sort of gal- 
vanizing force to make it all hap- 
pen.” 

Making sure people with differ- 
ent specialties can communicate 
with one another is essential. For 
example, the engineers and scien- 
tists who worked on the VoiceRe- 
port were from fields as diverse as 
linguistics, signal processing, 
speech science, and pattern recogni- 
tion. 

“When you bring experts from 
these disciplines together, you have 
to make sure they understand each 


other’s methods and terminology. 
Because sometimes in signal proc- 
essing they might have the solution 
to a difficult problem in linguistics 
and vice versa,” Kurzweil explains. 

Managing his two companies 
takes up much of Kurzweil’s time 
and energy these days. “There was 
a time when I actually wrote code,” 
he says. “I wrote a lot of the soft- 
ware that went into the synthesizer 
and the early speech recognizers. 
Today I probably spend half my 
time with technology issues and half 
with business issues.” 

When asked what he thinks the 
most important developments in 
technology will be in the near fu- 
ture, Kurzweil responds, “The next 
big frontier is continuous-speech 
recognition. In the next few years, 
you'll begin to see large-vocabulary, 
continuous-speech systems that can 
recognize anyone’s voice. Continu- 
ous speech and _ voice-activated 
word processing will begin to 
merge.” 

Kurzweil lives quietly in a suburb 
of Boston with his wife and two chil- 
dren. Even though it’s difficult for 
him to find the time, he still plays 
music occasionally for relaxation. 
When he does, he has a choice of 
instruments. At his home he keeps 
three Kurzweil 250s and his father’s 
grand piano. 
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Making the Connection Between... 


PACK AGING 
PRODUCTIVITY 


From through-hole technology 
to surface-mount technology, 
Molex makes the connection. 

Molex is working to help 
today’s manufacturers develop SMT 
products that utilize less space and 
assemble with greater efficiency. 
Components such as our SIMM sockets 
are currently helping major manufacturers 
utilize innovative SIP technology to 
achieve denser circuit board packaging 


Ungradable 


and increased RAM capacity. And, SIMM sockets 

systems such as our automated robotic oe ne ok Pape: 
PCB assembly equipment are speeding right angle versions in single 
production time and reducing labor costs. and dual row configurations. 


We take a systems approach to help make 
your bottom line more productive. 


Molex goes beyond quality SMT products to bring 

you problem-solving 
systems for greater 
productivity. Molex 

helps you put new 
technology to work in 
real world manufacturing 


Molex SIMM socket (right) takes up dramatically situations. From design 


less board space than DIP packaging (left). and development to 

manufacturing and delivery, you can depend on Molex for As part of our intensive quality 

‘ ; ue assurance efforts, CAD technology 
interconnection technology that gives you a competitive edge. is used in product development 


to identify possible stress points. 


Connecting technologies worldwide. 
Our multi-national organization offers you interconnection 
design, manufacturing, and technology from around the globe, 


with dependable supply and local service. 
Call or write today for our new 16-page [2% 
SIMM Technology Handbook. ® 
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SIMM™ is a registered trademark of the Wang Corporation. 


Corporate Headquarters: 2222 Wellington Ct, Lisle, IL 60532 USA, (312) 969-4550 « European Headquarters: Munich, West Germany, 49-89-4960937 
Northern Asia Headquarters: Tokyo, Japan, 03-487-8333 ¢ Southeast Asia Headquarters: Jurong Town, Singapore, 65-265-4755 
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We build anonymous modems 
for our famous friends 


Some of our best OEM customers running technology, superb manu- _ placed more than 3,000 modem 


don't want to be identified; we facturing capability, unmatched designs into active field service. 
understand. They’re among the customer support...and discretion. If you’re one of the big boys 
world’s leading suppliers of com- In a word, UDS modems give their — or if you want to solve data- 
puters, intelligent terminals, products the kind of reliability comm problems the way the big 
graphics and engineering work- they like to claim as their own. boys do — find out what UDS 
stations and other equipment UDS has a broad selection of recommends as a cost-effective 
that requires built-in data OEM “standard” designs on file; solution for you. Contact Universal 
communications capability. we also offer industry-leading Data Systems, 5000 Bradford 
These well-known companies capability for the development of Drive, Huntsville, AL 35805. 
have selected UDS as their modem custom boards. Combined, these Telephone 205/721-8000; 
supplier because we provide front- two approaches have already Telex 752602 UDS HTV. 


Universal Data Systems 


(AA) MOTOROLA INC. 
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Belden" Multipurpose s THE 4 ARSHE ST Xv Belden® General Purpose 
Computer Fiber Optic Cable ° \ . LAN Fiber Optic Cable 


ENVIRONMENTS 


“ | Belden® Heavy-Duty — 

Rain, snow, dust, heat—new applications Direct Burial i 
continuously test the limits of fiber optic performance. heh. 
Without cables engineered specifically for your application, \e 
you may not realize the durability and high-volume information. 
transfer you expected from your fiber optic system. 


Extensive experience in LAN, video, telecommunications, data 

communications, instrumentation, process control, ae 
and military applications allows Belden to anticipate and 
conquer your worst-case operating environments. — 


Belden® Plenum Breakout - In addition to a wide range of standard products, Belden can 
Fiber Optic Cable manufacture the single-mode, armored, hybrid and high-fiber- 
count cables you need. Breakout configurations are available for 
easy termination and fast installation. Belden fiber optic cables 
are available in single piece standard put ups of 500, 1000, 3280 oe 
and 6560 feet. Custom lengths are also available. = . | Nx 


Custom design, fast price and delivery information are as close 
: as your local Belden Regional Sales office, while our nationwide 
<< distribution network can provide value-added services as well 
 — as cable selection and system design assistance. 


te When performance is critical—come heat or high water — 
Wen contact Belden. We'll protect your fiber optic system through the 
“ys. "*. harshest environments. Belden Wire and Cable, P.O. Box 
Belden® BitLite® Military “ “*s_ 1980, Richmond, Indiana 47375. 
Fiber Optic Cable No ae 
: | Oc oe 1-800-BELDEN-4 
= \\ < = ~~ Belden® Telecommunications 
zy hg Soe me fae Fiber Optic Cable 
There is no equal.” tif 
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